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A Treſ-bant@ Tre /=puiſſant F rince, 
MONSIEUR, Gaſtonde France, 


Frere unique du Roy, Duc 
a" Amon, Oc. 


Monſeigneur, ; | 
MlUclgue temps apres mon arriv&ec 
& cn cefte ville, ayant fait voir 
I Inftrament , dont Y explique 
les utilitez en ſe liurer,& difcourtt 

I de quelques uns de ſes uſages, i 
appris de plufizurs, que i Pon travailloir ſur 
ce ſujet, que le labour en ſerroic bien recueil- 
ly: Cela ( pour voundire la verite) na en- 
hardy d'en fire quelque choſe, &{luy faifant 
voir le jour ) metarguer de voſtre authorite ; 
Vous me pardonerez toutesfois, fi Yay eu cefte 
hardiefſe de lay donner du credit, & dela re- 
commendation de ce cofte la , comme iay eu 
12 yolunte de teſmoigner combien te ſuis, 


MONSEIGNEUR, 

Voftre treſ-humble 
G* treſ-obeyſſant 
22 ſervitenr., 
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ſome of the conveniences thereof, I was given to | 


To the High and Mighty Prince, 


MONSIEUR, Gaſton of France, 
- the Kings onely Brother , Dake 
of Anjou, &c. 


* 


MY LORD, 
TIS Ot long ſence after my arrival tn thu. 
A.xBN City, having divalged the [nſtru- 


D ; 
ment ( whoſe uſes I explain in thu- 
IS little Treatiſe) and diſconrſed of 


| 


underſtand by diverſe, that if pains were beſtow | 
ed pon that (ubjeft, the labour therein” taken « 
m:7ht obtain good reception : This ( to ſay truth) | 
hath given me encouragement thereof to ſay ſome: , 
what, and ( having cauſed it to ſee the light) toy 
ſhelter it under your protefttion : Nevertheleſſed 
you ſhall pardon me, for that by preſuming 10 jr«-* 
cure unto it from thence credit and recommenda-< 


tion, I have expreſſed a willingneſſe toteſtifie hung, 


much I am, fo 
MY LORD, m 

n: 

Your moſt humble and "= 

dl 

moſt obediens as 


ſervant, 
Earp, Wingate. 
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TrRANSLATION. 


Sama Mongſt the many rare effe&ts pro- 

P duced by the noble invention of Loga- 

thu SO) iithimes, the projetion of the Knle 
Ls =Y of P;oportioz is not the leaft, which 


being” fi:ſt diſcovered by that Learned 


| of ( tare F rofetior of Atronomy in Greſham Colledge, Lon- 
2 1 don, decealed ) was by me ( in 4270 162g. ) tranſpor- 
ow ted into France, and there communicated ro moſt of the 
then chiefeft Mathematicians then reſiding in Paris, who ap- 
\ prehending the great benetir that might accrew thereby, 
th) P G TE ; ey 
importuned me to «xpreſs rhe uſe thereof in the Fiezch 

Mc tongue z which being per formed accordingly, 1 was ad- 
) !0 viſed by M* Alleaume ( the Kings chief Ingenier ) to de- 
leſſe dicate my Book to Moaſieur, the then Kings onely Bro- 
774- Ther, now Duke of Orleans : Nevertheleſs this Work 
[ ( as It was there publiſhed) coming forth as an Abortzve, 
nda-c the publiſhing thereof being ſomewhar haſtned , by 
\PoWreaſon an Advocate of Dyoz in Burgundy began to print 
Jome uſes thereof, which I had in a friendly way com- 
municared unto him”) I thought it nor worthy to ſee the 
light here in Ezgland , eſpecially in regard M* Gunter 
himſelf had learnedly explained the ufe thereof in a far 
larger-volume : Howbeit having now of late ( by reaſon 

of the preſent troubles ) had roo much leiſure from my 
other employments and calling, to look back to thoſe 
ſtudies, wherewith in my younger time [ uſed to buſie my 
ſelf5 And haying alſo upon that occaſion bethought my 
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0 don, decealed J) was by me {( in 470 1628. ) tranſpor- 
Wired into France, and there communicated ro myſt of the 
keChiefeſt Mathematicians then reſiding in Paris, who ap- 
þ\prehending che great benefit that might accrew thereby, 
 mportuned me to <xpreſs rhe uſe thereof in the Fiezch 
M tongue 4 which being per formed accordingly, I was ad- 
| tyiſed by M* Allcaume ( the Kings chief Ingenier ) to de- 
eſdicate my Book to Mozſzeur, the then Kings onely Bro- 
r1pfber, now Duke of 0:leans ; Nevertheleſs this Work 
uf as it was there publiſhed) coming forth as an 4v07ttve, 
4 the publiſhing thereof being ſomewhar- haſtned , by 
hteaſon an Advocate of Dijon in Burgundy began ro print 
ſome uſes thereof, which I had in a friendly way com- 
municared unto him ) I thought it not worthy to ſee the 
light here in Exgland , eſpecially in regard M* Gzzter 
himſelf had learnedly explained the ufe thereof in a far 
krger volume : Howhbeit having now of late ( by reaſon 
df che preſent troubles ) had roo much leiſure from my 
ther employments and calling, to look back to thoſe 
tudies, wherewith in my younger time I uſed to buſie my 
elf; And having alſo upon that occaſion bethought my 
ral A-3 ET. 
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ſelf, how diverſe neceſſary additions might be fitly in- 
ſerted Into that Work , and many inconveniences in the 
uſe of thar 1z/t/y-zent, which before did uſually incum- 
ber the Pradirioner might be removed ; I have adven- 
rured to ler this Traufiation appear 3 In which you ſhall 
find expreffed, as ſuccinly and plainly as I could ; the 
nſe of that Rule in the form as-you fiud ir annexed to 
this Book : Nor thac | would confine any man to uſe 
ſuch a fo: m and no other, but becaoſe the operations are 
thereup 11 undeiſtood and performed more. perſpicy 
ouſly and plainly, then (as I conceive ) they would be, 
if the lines were thereupon otherwiſe deſcribed 3' How: 
beit che uſe thereof being in this fvrm once gained; the 
Preirioner may then uſe that way of deſcribing ir,which 
forts beſt wi.h his own humor. _ 
Hvirg ehus acquainicd yon with the occaſion of pub- 
liſh'vg this Treacile , leaſt I may now expoſe it ro pre 
Jud:ce,pgive me leave to premiſe rheſe few advertiſement 
following : Firſt, therefore, it is defied that he, who in 
tends to read this book with profit, ſhould have a prope 
Gcinns and Phanſie for the Mathermatichs,not one'y read 
to conceive Mathematical notions 3 but likewiſe abiet! 
wreſtle with them,and apt ro rake pleaſure in them: Fo! 
De quoltbet ligno non fit Mercurins. Apain, it is expedt 
he ſhould be aforenhand farnifhed with comperent knoy 
| Tedpe in thoſe Sciences, viz. In. bn Aiithmetich he ou! 
to be acquainted with the narure of numbers, whole zr 
broken, abſolnre and relative ; - with Numeration, A 
di:ion, Subſtraftion, Multiplication, Divifion, the Ru 
of three, dire ard inverſe 3 with the nature and ext 
Qion of Roots, ſquare and cube 3, and with the right! 
of Logarithmes,. 2, In G:omctire , ro be verſt in rhed 
&cine of Tiargles, plain 8 ipherical, & (in ſome com} 
rent mea{ure)te know their nature, together withrhe # 
& reaſon of their dimen{ton3as alſo the dimenfion of of! 
Geometrical ſignres. ' 3. In Aft,0nomy , Dialling and 6 
£72842, to underſtand that rhe Problemes which _ 
- "ohe 


The Preface, 
them, are refolved by the particular application of the 
dcRrine of ſpherical Triangles to thoſe ſeveral ſciences. 
4- In Navizadonto be indifterently well read in ſuch Au- 
thors as have explained that Art, and to be able therein 
alſo to make uſe of the dorine of Triang'es : Wirth the 
knowledge of theſe things ( I ſay Land the like he ought 
to be (in ſome reaſonable ſore) ſupplied, that tucends to 
make a right and compleat uſe of this Treatife : For,none 
( I preſume ) will expe@rto find aa intire body of che 
Mathematicks in this ſmall bulk, which is onely intcnded 
for an Enchiridion or Manual of fach Mathemacical R ales 
and Anal»9tes as may mnit properly ferve for the ceſolu- 
tion of Problemes, which may be wrought upon this 
Inſt;ument +» And thereiore I wholly refer the Keader 
for demonſtrarions and larger explanations of .he 
matters in this book contain. d, ro the furrher ſcrutiny of 
other Auchors; nor doubring bur that ( upon due per= 
uſal hereof ) he will find as much inferted , as ſhall bee 
thought neceſſary to diſcover the manifold and « xquifi:e 
uſe of the ſame Inſt/ument. But here 1 would not bee 
miſtaken, as if I didrorally exclude all others, who are 
not prepared with ſach an univerſal knowledge in the 
Mathematicks, from having any capacity at all of under- 
ftanding this book 3 For, if he be onely in part acquain- 
red with ſome of the aboye-mentioned Learning, he may 
be able to make uſe of this 12ſtrument according to thar 
degree of knowledge which he hath therein : For exam< 
ple, if he onely know Multiplication and Diviſion , this 
Treatiſe will inſtru him how ro mwlliply and divide up- 
on the Ride ;, and fo in like ſort of the reſt ; Kuwbeit (as 
1 ſaid before)if he intend to have an intire underſtanding 
of the uſes of rhis 17ſt/4ment , he muſt be alſo furniſhed 
with an intire knowledge of all the Mathematicks ; be- 
cauſe ir is ſubſervient to every branch of thoſe ſciences : 
And then the conveniency thereof wil have ſuch laticude, 
that it will not be confined to thoſe uſes onely promiſed 
fn the Title of this Book , but likewife ( by the __ 
A (0) 
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of Rules and Examples therein found ) inay be readi!y 
and fitly applicd to other Arts and Protcftions not ther 
remembred 3 As namely, in Fort7{c.112oz, rhe Ingen'e 
may here be taught how ro find the ſides of his Polyys- 
ztcal figures, the Lines of fo'tificarion according to rhe 
Rules of that Art, the quaztity of Trenches and Ram: 
parts, how to order and eſtimate the labour and work of 
Pioners, and the like. Lhe Sr viyor alſo may here. tur- 


niſh himfcli with diverſe expeditious diſpatches, for the 


taking of «diſtances, the ſumming up of Plots, being hiſt 
divided mo triangles, the diſtribution of Fieids or Lord- 
ſhips ro ſeveral perions, the cutcing oft any part of at'i- 
angle or plot according to any quantity propounded, 9r. 
The like may be ſaid of Muſech , Adrciiatefture ; the Pe- 
fpoetrr er Gunne y 8c the Gold[mith alfo.and M11t-:4(ter 
may herelearn how to tempertheir Allegations: Thic Mcr- 
chazutand Tradeſinan,how to refolve queſtions of Partner 
ſhips& to caſt up the valyeof their comovditics ; The 77 {Fice 
of Peace and Hiy-Conftablc,how rorate a Town, Hundred, 
or. County, &c. All which,and much more,mwit be whol- 
Iy lefc to the diſcretion of thoſe, that will rake he pains ro 
underſtand the uſe of the ſaid 17{{rument ; whicii (1 pei- 
ſwade my ſelf) no man ( affeing rhe Mathemalicks / 
will think much to undergo, conttdering the benefit he 
may reap thereby, and the delight he way take therein : 
For, by help thereof, and of a pair of Compaiſes, onely 
ſix Inches long, he may reſolve with requiſite exacaefls 
any piopofirion in the Arts and Sciences above-remem- 
bred ( which comes within the bounds of orcina: y p: a- 
Riſe ) withonc the help of pen or paper, and ſhall rhere- 
Oy al» perform more in one hour , then ocherwiſe {| 
mcan by oidiwary A-uhmetich ) he ſhall be able to dif- 
patc's in iwo whole days, 

Bur it may be objetted , if this 1ſtru#:cnt be of {ach 
Excellent uſe as is here pretended, why hath: it ner been 
heretofore of greater eſteem , it being now above rwenty 
years ſince it was firſt invented ? This objection wnay be 
£ an'wered 
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en\wered civerie ways: Te It is no eaſe matter to drive 
men our of their old rrack, eſpecially when they have en- 
rercained an opinion rhar rhere can be none better. 2. A- 
gain, the aſe rhereof in the point of Numbiog upon che 
Z.le ( which ought to be accuynred rhe chieteſt, and im- 
deed the ground of all che reft) haih nor been hereto- 
fore ( under fayour } (.» ſully explained, as here you ſhall 
find ic: For albeir (I confeſle ) it were great prefum- 
prion in me to aſſume ro my ſelf the reparation of having 
better abilities ro deſciibe any of the uſes thereof , then 
M* G:ater himſelf had , who fiift inverted it 5 yer this [ 
can aver upon mine own kauwiedge, that he did forbear 
£9 <xplain that uſe chereof, becanſe he rock 18 for gran- 
red none would meddle with ir, but ſuch onely as were 
2!ready well able to underttand how ro number upon ir, 
havinp before: hand acquainted rhemſeives with che man- 
cr of 1:1nbring upon ſcales , aud} with the nature of Lo- 
{4 ithmes: For, when atter my return our of France , T 
unportuned him ro make a fu-ler explanation how to 
number upon it, to the end rhe ule thereof might by 
;har means be made more piub:ick, his anſwer was, Trat 
# coiild not be expefted the Rule ſh1uld ſpeak t Intimacing 
tereby, that che Praftitioacr fhou!d (1n that poinc) rely 
muci upon diſcretion } and not altop-rher-depend upon 
preceprs and examples. Bur iaſtly, the chicteſt cauſes 
why this In5trument hath been hitherto obſcu: ed, and rhe 
vſes thereof no betrer known to the world, are theſe - 
I, Tite Difficulty of deſcribing rhe lines the:cnpon with 
convenient cxacneſs, 2. The rrouble of working there- 
upon by reaſon ( ſometimes ) of too large an extent of 
1c Compalſes. 3. The importablenefle thereof, ir be- 
ng requiſite for working upon ſuch a X&ule ( onely rwo 
foot long) to uſe a pair of Compaſſes of nine Inches : 
4- The charge of purchaſing ſuch an Izſtrumcit made of 
brafs or wood 3 for, nove bur ſuch have been heretofore 
vied, Fof remedy of the firſt of theſe, I have cauſed the 
plate, whereupon this 17ſtruzzent is printgd, to be por- 
| traicted 
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traifted with a great deal of care and circumſpeQion, fo 
thar I dare affirm ir to be as exaQly drawn ( for the main+ 
and moſt conſiderable divifions thereof ) as may be ex» 
pefcd from Art : For the ſecond, haviog there three fe- 
veral Lines of N»1bers by degrees one lefle then ano» 
ther, when the Compatiles are too little for one , you 
may uſe another ; alfo Croe-w97k upoa rhe G-eaceſt 
Line, will prevent the coo grea: excenfion of the Com- 
paſſes;ſo that ir will be requiſite to uſe wth chis Inſtrument 
( as it is now contrived ) a pair of Compaſſrs onely fix 
Inches long, as I ſ:id before 3 and yet rhe divifions of 
this ( I mean upon ce rear Line of Nzmbers ) are near 
as large again, as choſe upon M* Gunter's Rule of the 
like length : The rhicd and fourth impedimenrs may alfo 
be remedied, if inftead of brafs or wood you uſe the im: 
preſſion of the ſaid Plate upon Vellum or [mperial paper, 
which may either he rolled up aud couched in a 'i:tle 
box, or otherwiſe paſted upon a Ruler, cirher flyer, to uſe 
at home, or round, tro be carried in a hollow: Staffe or 
Cane, togerhec w ich rhe Compaſſes which are to be uſed 
therewith. Alſo diverſe uſeful conveniences fhall you neeet 
withall in this Edition of the Rule ; as namely, a readier 
way of finding out Mean-proportions , the Extrattton of 
Roots by InſpeRion onely, withont aid of pen or com- 
paſſes, and the like ; For further diſcovery of all which 
I refer yeu to the book it ſelf, hoping chat my real in- 
tention to advance the publick good, will procure from 
the Ingenuous Reader a favorable conftruftion of what 
he ſhall therein find not wilfully miſtaken. 


Grays-Inne 
Fan. 20. 


04, 


Inflry 


£ 


Ci Oo ewe Wok ©. i nnd 


fo | 
ins 

= ApASL88086040480 08 10085 
5 

Nfrramental Work, as it hath the convent 

ence ot being expeditious, ſo hath ic the in- 
m. convenience alſo,ot being ſomwhat lefs exadt, 
-xt then that by Tables; yer is it exa& enough 
ix for ordinary uſe, and may even where it is 
ws m ft defeQive, ſerve in ſome meaſute to con- 
£ firm the truth of Arithmetical Work : In this 
If Second Edition therefore of this Rule of Pro 
n- portion, we have fer down the ſeveral examples 
" in Numbers, to prove the truth of the work 
by [:/irament ; and hence the ipgenuous Ar- 
o: Uifſt may ealily learn how to prevent miſtakes 
ed inhbis Work, however wrought, whether by 
e Tables, or by Inftrumenc. 
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D Pon: the five Lines of the Rule of 
Proportion , there are ten ſeveral 
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THE 


The Uſe of the 


Rule of Propornon 


I N 
Arithmetick and Geometrie. 


Can L 


The deſcription of the Scales projeGted ups 
| on the Kule of Proportion. 


D Pon: the five Lines of the Rule of 
0 Proportion , there are ten ſeveral 
Scales projetted, viz.two upon each 
common or middle Line, the one ha« 
wing the diviſions thereof ſhootin 
alownwards , the other upwards : So the fir 
ewo Scales meet upon the middle or common 
Line a 6; the next rwo upon the Line c 4, &c. 
T he uppermoſt, or fir Scale of the Rule is a 
fragle Line of Numbers; fickt divided into nine 
unequal 


2 The Deſcription Catap 
unequal parts, called Primes, and diſtingums, 
ed by the figures 1. 2+ 3- 4.5. 0-7. 8. 9. hat 
then each of thoie Primes fubdivided into wo 
other yarts ( according to the ſame Reaſugart 
calied Tenths: And again cach of thoſe Tempare 
ſubdivid:d, or at icait inppoſed to be ſubare 
vided inco ten other parts, as che length of (Lit! 
Rule will admit : For example, upon wilt 
Scheme of our Rule(hereunto annexed) whipar 
is ſuppoſed to be about rwo foot and thy 
inches long b=tween the end-lines, in the {Cu 
firſt Primes (viz. oerwixt the figures 1 andinec 
each Tezth is really ſubdivided into ten paniaft 
bat in the reſt of the Primes ( viz. betwixtt 
fgure 5 and the end of that Scale) each Tink? 
is divided but into five parts ; and therefu6e 
each of choſe five parts ought to be eſteent 
to have the value ofa ; and the ſaid tem th 
parts of thoſe Texchs are hereatcer called Cefdc 
zeſmes - Laftly, each of thoſe Centeſwees is all *Þ 
ſuppoſed to be ſabdivided into ten leffer pari It 
which are hereafcer called Iillaines : By a W 
which you may obſerve , that the longer th Al 
Rule is, the more ſmal diviſions it will admit 
and the ſhorter ic is, the fewer, ty 
The ſecond Scale is another Line of Number, © 
#hrice repeated + This Scale ſhoocs upward © 
upon the common Line 4 &, and being ofa + 
defer volume then the former , muſt in ſome | 
parts thereof content it {elf with leffe divili- ' 
| ON? 


CARAP. I. of the Rule. 4 
ILuns, viz. from the figure of 5 to the end of 
. Ahat Scale the Terths are onely divided into 
togwo parts, and therefore cach of thoſe rwo 
aſogarts ought to retaia the value of five : All the 
Tenfaree parts of this Scale being taken together, 
ubare hereafter ( for diſtin&ions lake) called the 
of Little Line of Nwumbers, and are in their uſe 
n diſtinguiſhed by the firſt, ſecond, and third 
viipart, as they lie in order ; They are alſo of 
thiipgular uſe for the ready difcovery of the 
fCube-root, and for the reſolution of other 
d;neceſlary operations, as (hall be ſhewed here- 
after. | 
tt The third Scale # the fir} Scale repeated, ta- 
enking his begining from the middle of the Rule. and 
ſa being broken off at the upper end thereof, 1s after-. 
at ward continued from the lower end of the ſame to 
m the place where it firſt began. This Scale abutg 
downwards upon the Common Line c 4; and 
the firſt and this being caken together, are 
ry hereafter called the Great Line of Numbers, 
a Whereot the firſt Scaleis called the ficlt part, 
th and this the lecond. | 
ut The fowrth Scale ts another Line of Numbers 
zwice repeated : This Scale ſhoots upwards up- 
7; On the Common Line cd, and being intirely 
4 taken together, is hereafter called the Aecarx 
'a Line of Nambers : It confiſteth alſo of two 
x parts, diſtinguiſhed by firft, and ſecond, as 
j- They lic in oxder 3 and is ot neceflary uſe for 
, the 


ed. as Ls... mn 


The Deſcriptio CApLCAP 
the finding of the Square-root, and of meegr- 
proportion, as ſhall appear hereafter. ye d 

The fift Scale is a Line of Tangents - Tavel 
Scale abuts downwards upon the Comny 1 
Line e f, and doth firft contain the Artifcibo! 
Tangents of the Quadrant from o, degy. ere 
117. to 45.degr, at the upper end of rthac Scot u 
and ſo (it the Rule would permit) ſhould Gre, 


| beconcinued forward to $9 deor. 25 min, 


becauſe che diviſions of thar Scale being invof 7: 
ted will tall out to be the fame with the fq4cco 
mer,they are to be noted and accounted bacw”: 
wards from 45 degr. at the upper end of chand 
Scale co $9 degr. 25 P11 at the lower endq#4+ 
the ſame ; each degree thereof being ſubdiyare 
ded into {ix parts, and cach of rhoſe tix parOf « 
ſappo1=d co contain ten minutes. cla! 
The ſixt Scale is a Line of Sines : pon Gi r 
Scale ihooting upwards upon the Commor!« 
Line e f, are defcribed the Artiticial Sines fac 
che Quadra nt from © aegr. 35 7:4, tO 90 dcgrFOT 
at the upper erd 9i ther Sczie, each degre 
(upon our Rule) irom © & 7-007, 25 mn. uf4 
30 gegr. being ſubdivided ini 117 varts, each * 
part zepreſenting ten minutes,» * +5; of chin 


Tangents; bur tion 3o degr. © 41 54 4 in bE\ 
co four parts, each parr conn:*::! 4) «x zh 
nutes; From 50to 70, into two 547; -4h16 


part comprehending 30 minutes : /--- + 19 
85, into caven degrees; ard laitiy.. (0: 2,01 


I; ; 4.4.99 
. 


APLAP, To of the Rale, 
meegr. to 90, not divided at all,but ſuppoſed co 
je divided into five parts, reprelenting thoſe 
Thve laſt degrees of the Quadrant, 
im The ſeventh Scale ſhooting downwards , x the 
frtwbole Kale divided into 1000 equal parts ; Itis 
hereafter called the Scale of equa! parts, and.ig 
of uſe for the conſtrution and fabrick of the 
tGreat Line of Numbers. 
o& Theeighth Scale ſhooting upwards , 1 4Stale 
voſ 70 degr. 11 mine of the Quadrant deſcribed 
fqaccording to Mercator and M. Wrights projeitie 
c07: It is hereafter called the Scale of Latitndes, 
jandis to be uſed together with the Scale of e= 
{q#al parts; and both of thele taken together 
yare uſually called the deridian Line, and are 
Of excellent uſe in Navigation, as ſhall be de- 
clared hereafter. 
: The ninth t5 the Scale of Inch-meaſure , Viz 
27 wo toot thereof divided into 24, inches , and 
each inch into ten lefler parts , counted both 
forwards &backwards,atter the uſual manner. 
es Thetemh aud la$t Scale conſiſts of three ſeve= 
ral kinds, viz. a Gage-Line,a Liae of Chords,and 
14 Scale of Foot-meaſure : The firſt of cheſe be- 
Ing figned by che Letter G, is nothing elſe but 
ſeven inches divided into ten equal parts, and 
;thoſe ſubdivided into ren letſer parts, and 
is hereafter to be uſed for the ready diſcovery 
,of the eq#a:c4diameter(and ſo by conſequent 
of the content)ofany Wine, Beer, or Opn 
: B el 5 


6 The Deſcription Car} a1 
{e) : The next marked by this letter C, 1s ang,s 
dinary Line of Chords, already 1uthiciey,,;, 
known, and of frequent uſe amongft Artil,,;; 
the third and laſt, marked by theletter Faitii 
the 5cale of Foot-meaſure , being nothingþ;/7., 
bur a foot firft divided into ten parts , gue 
thoſc ſubdivided into ten lefſer parts , andy, , 
( by conſequent ) the whole foot ſuppolitg,,z 
be chereby divided into xo000 parts, of 
At the end of theſe two Scales there 1s aC,,, 
ther douvle Scale placed,containing ia le; 
three inches Frexch, whereof the appernhy ; 
ſhooting downwards, is a Scale divided 
60 parts, and that ſhooting upwards into, 
parts - The uſe of theſerwo Scales is fore; 
ready reduQion of Sexagenarie minutes 7 
Decimalls, and of Decima)l minutes to Sa; 


genarles, as (hall appear hereafter. 2 t 
._- $1 

| ca] 

CaPe. IL Kite 


The ConſiruFion and Fabrick of the Link « 
deſcribed upon the Rule of Proportions 


vg 
1. {| O deſcribe the Line of Numbers,hava 
prepared a Rule of Silver, Braſs,or Wins 

( of what leugth you pleaſe ) and cauſed it toijr 
ruled according to the pattern hereunto annex 
ard alſo a Scale of xO00 equal parts to be draw 
equal in length to your intended Line of —_ 
of 


% 
-BPLAP. 2. of the Rule. 7 
aMgrs, repair to the Table of Logarithmes, and 
Cllþeroim obſerving the firſt for figures of the Lg 
\rtiL,,;:h»e of 200, beſides the Index or Charafte- 
" Eotich.(vize 3010) take with your Compaſſes the 
nel/tance from the beginning of the ſaid Scale of 
» Yual parts to the ſaid 3010 parts : This done, if 
andy, apply that extent of the Compaſſes upwards 
leon; the begining of the Line of Numbers,which 
or intend to make , the moveable point of the 
SU ore2afſes will fall upon the fecond Tenth of that 
eine : In like manner by the firſt four figures of 
he Logatithwe of 390, beſides the Index (vita 
li71) you may mark, the third Tenth of the 
Olamee Line, ard ſo conſequently all the reſt ins 
Their order. | 
& Fxamplc, If it were propounded to make a 
ine of Numbers equal tothat of the firit Scale, 
*t there be a Scale of £qual parts made, equal 
_4 Tength tothac Zine, ſuch as the ſeventh 
eale before defcribed happens to be ; then 
' Ktending your Compatics from the begluing 
M4 that Scale of cqual parts to 3030, vis. to 
me point a, apply that extent from the begin= 
bg of your Intended Line of Numbers; For, 
Uh at dune.rhe moveable point of the Compal 
%s will £11 upon the ſecoud Texth of that 
92, Vizat the point » : In like manner, the 
Ment from the beginning of the Scale of e- 
ual parts to 4771, viz. to the point c will 
mark out upon the intended Lins of args 
If B > ne 


© The Deſcription Chip. 
ſe) : The next marked by ths {etter C,lsa, 
dinary Line of Chords, already ſufficig ;;; 
known, and of frequent uſe among Ar, 
the third and laſt, marked by theletcer kick. 
the Icale of Foot-meaſure , being nothing,,,, 
bur a foot firſt divided into ten parts, 
thoſc ſubdivided into ten leſſer parts , al, ap! 
( by conſequent ) the whole foor ſuppoly,; ;; 
be thereby divided into xo000 parts» ; zn 

At the end of theſe two Scales there 1s, 
ther douvle Scale placed,containing in ly, : 
three inches Frezch, whereof the upper. 7, 
ſhooting downwards, is a Scale divided, , \ 
60 parts, and that ſhooting upwards inte | 
parts - The uſe of theſetwo Scales is foyyy , 
ready reduQion of Sexagenarie minutt7, 
Decimalls, and of Decima!l minutes to Sye , 


genarles, as (hall appear hereafter. th 
BY [c1 

ale 

CAP. II, ten 


The ConſtruFion and Fabrick of the Int: 
deſcribed upon the Rule of Proporti vp: 
Oo 


1+ {| O deſcribe the Line of N " ""F'V by 

prepared a Rule of Silver, Braſs,or WW vi 

( of what lewgth you pleaſe) and cauſed it the, 

ruled according to the pattern hereunto annttter 

ard alſs a Scale of xo00 equal parts to be dratal 

equal in length to your intended Line of _ 
( 


Chip, 2,  'of the Rule. 
S Us 5 repair tO the Table of Logarithmes, aud 
licig-57 obſerviag the firſt four figures of the Lg- 
An;rhme of 200, beſides the Index or Charafte= 
I Eck (viz 3010) take with your Compaſſes the 
Ince fron the beginning of the faid Scale of 
8 tal parts tothe ſaid 3010 parts : This done, if 
Uy apply that extent of the Compaſſes upwards 
Ol; the begining of the Line of Numbere,which 
_ t intendto make , the moveable point of the 
Baſſes will fall upon the ſecond Tenth of that 
lege: In like manner by the firſt four figures of 
tt Logarithwue of 300, beſides the Tnudex (vize 
dy: ) you may mark, the third Tenth of the 
io: Line, and ſo conſequently all the reſt in 
Or order. 
UPEx:ample, If it were propounded to make a 
Se of Numbers equal cothat of the firit Scale, 
there be a Scale of equal parts made, equal 
_TIcngth to that Live, ſuch as the ſeventh 
ale before defcribed happens to be ; then 
tending your Compatſics tram the begiuing 
that Scale of «qual parts to 3030, viz. to 
& point a, apply that extent from the begin= 
p of your ſnrended Line of Numbers; For, 
ac done.rche moveable point of the Compal 
Twill fall upon the ſecond Tenth of that 
#e, v/2at the point » : In like manner, the 
tent from the beginning of the Scale of e- 
al parts to 4771, viz, to the point c will 


rk out upon the intended Lins of ma 
B 2 the 


S The confiruFion Car 


the point p, repreſenting the third Tenth 
chat Line, & ſo conſequently the reſt in ords 
2. The Line of Tangentsis framed much 
cer the ſame manner for having before pr 
pared a Scale of equal parts ſurabletoc a 
Line, \ viz. conſiſting of half thelength oft; 
whole Line) Repair unto the Table of Artif, 
al Sines and Tangents, and therein finding Fu 
Artificial Tangent of o degr. 40 min. if (reje, | 
ing the Charatter:ſtick, or firſt figure there; 
you take off with your Compaſſes npon your fas. 
ſaid ſutable Scale of equal parts ( as before ) i, 
four firſt figures of the ſame Tangent(viz, Obig,, 
that extent being applied upwards from the) 
g:ning of the Line of Tangents , will cauſei— 
moveable point of the Compaſſes to fall upon thei 
viſion, repreſenting 0 degr.4a min. In like mi 
er the extent of 1 62 7 ( the ſecond,third, foung 
aud fift figures of the Tangent of 0 degr.50 mi) 
will guide to mark ont the ſame © degr, 50m 
por the ſame Line + And ſo proceeding y 
may readily deſcribe all che reft , as they t 
low In order. 4 
Ze The Line of Sines may be drawn ini 
points as the Line of Tangents, if you uſe! + 
ſecond, third,fourth and fift figures of the/ 
tificial Sines, as you are before dire&ed to, 
thoſe of the Tangents. And here »ore, that 
Line before called the Adear Line of amt 
and cheſe Lines of Tangents and Sines are * 


AP.:CAr.3. of the Rule. 9 


ath bf them framed by one and the ſame Scale, 
ord ind are alſo hereafter to beaſed together in 
ch he reſolution of P/ain Triangles, the Scale of 
qual parts or Had:us, by which they are 
: Uhade, being in each of chem twice repeated. 

oft 4. The Meridian Line being framed by the 
Yſiyrdinary Table of Meridional degrees, and 
'2'the making of the Line of chords deing obvious 
*/to every mean praficioner in the Mathema- 


"ticks , I ſhall not need to trouble you with 
" FMgeir conſftrution. The other Scales alſo , 
) which conliſt of equal parts,will not necd any 
zo cther deſcription. 

ſet — 5 Ns 
he, | 

* Hi '$ A Po I I | 

E 
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mw; umeration upon the Rule of Pro 


om portion, 
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. 4 whole number being given, to find the 
Gr point where the ſame is repreſented up- 


'e, 04 the Line of Numbers, 


_ Ind amongst the figures, by which the Primes. 
are diſtinguiſhed,t he firſt figure of the number 

e top ; and for the ſecond figure thereof Count 
ons the beginning of the Prime, unto which the 


B 3 rſs 


* 
* 


| | 
$0 --- Nameration Cap-4 
frſt fighre direts you, ſo many Tenths as that 
gre hath Unites 3 Then for the third figure oC 
{from the laſt Tenth ſo many Centeſmes as! 
third. (i rnye hath Unites : And ſo likewiſe fa 
fourth figure count from the laſt Centeſme ſaft* 
zy Mllaines as the ſame fourth figure hail * 
xites : This done, you ſhall at laſt ſl upon 
point where the n#mber propounded 25 repreſeÞ 
pon the Lie of Numbers. : 
Example, the number given being 1728©9 
firſt figure thereof ( 012, | ) leads me unt£9 
firit Prime, deſigned by the figure I, witÞ 
which Prime counting feven Texths for chit 
cond figure, and from the ſeventh Tenth '® 
Centeſmes for the third figure, and | 
the ſecond Centeſme eight Millaines = 
the fourth figure at jaſt | find the nut 
given to be repreſented upon the ti;ft part” 
the great Line ©: Numbers at the point þ: 
Iikewilc is the number 27 found ar the y 
k,tiie number$ 42 at the point /, and 33: gd 
the point zz, &c. < 
From heace follow theſe Corollaries, * 
1+ The figures which ary mnmber givey 
towards the right haud , be ſides the farſe fol 
gures towards ae left hand, are not expreſt / 
:he Rile: And therefore if the number g f 
were 172545, 1t would be likewiſe repre 
tedatite;vint h > Howbeit,that uncerta 
cautcth na inconyenience in the uſe df 


CaprdP.3s upon the Rnle. "IT 
; thule, as ſball more plainly appear hereaf= 
tre ors | 
s a5; 2. The figures by which the Primes are diſtine 
le faputſhed (inreference to one and the ſame number) 
e ſyfetain always one and the ſame valac. 
Ln Example, inſear ching the number 1728, 
/poonceiving the hgure pretixed at the beginning 
rept the firlt Prone C viz 1+) to have the value 
of thou (ands, the figure prefixed before the ſe- 
72ge0nd Prime ( viz.e. ) ought 41:0 to be efteem- 
nyEd to have the value ot Thouſands, and ſo of 
withe reſt in their order: for according to the 
Tame reaſon that + repretents 1728, the point 
,4,.# will repreſent 2000, the point p 3000, &C» 
3. The numbers, which have oaly the ſimple 
os Value of Unites, as 1, 2, 3y 4, © Cc and thoſe 
_ which after the firſt figure have vorthing but Cye 
par P2275 4510+ IO: 1000-20. 200g 2900, Cc. are 
j, all repreſented at the ſame points. 
'n $0 1,10. 100. 1000. &c- may be all re- 
* prelented at the beginning or end efthe Live; 
'2" 2. 20. 200- 2000. &c. at the beginning of the 
ſecond Prime : 3430-300, 3000, Kc, at the be= 
, Einning of the third Prime, &c. 
fy 4 The numbers which being compoſed of three 
. figures have a cypher inthe middle, are found bes 
. twix* the beginning of the Primegunto which they 
Y belong, aud the firlt Tenth of the ſame Prime, 
So 405 begining _ the figure 4 (and there- 
4. 


al 
of | fors 


h 
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fore to be ſought for in the fourth Prime), 
repreſented at the point o. 
& » The numbers which being compoſed of ji 
ares have two cypheys in the middle, are reJ« 
ſented betwixt the beginning of the Prime, un, 
which they belong, and the firſt Centeſme of | 
ſame Prime. So 1005 is found at the point; 
| | 6. When the Line of Numbers #5 KY 
| avd for that canſe conſiſtethof ſeverall partsD 
'< firſt part thereof ts in value a degree leſs thanige 
| - the ſecond a degree leſs than the thicy 
| Co | ag 
| | So upon the Meane Line of Nambers, if jy 
'f conceive 10 at the upper end thereof to rep, 
[| ſent 100, the figure 1 in the middle (or wh 
Is all one,at the beginning of the ſecond pag, 
[| will repreſent 10, and 1 at the lower end, 
If | chat Line (for which isall one, at the beg, 
| ning of the firſt part) will repreſent 1 + Bit, 
\F 10 at the upper end thereof thall-be conceinq, 
if © bear bur the value of 10, the figure 1 in t& 
middle hall have the valueof x, and 1 art ti 
lower end the value of *, and 2 the value 
7 &C. In like manner, it 10 at the upper bc 
repreſent x, the figure 1 in the middle muſt r: 
preſent 7, , and atthelowerend £:, 1 


ProBL,* 
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LB finde « FraGion or Eroken Number wp 


,m onthe Line of Numbers. 

of t 

7 He Frations, which are to be found upon 

eat the Line of Numbers, ovght always to be 

1s,/Decimalls, viz. ought always to have tor their 

aniderominators the figure 1, with nothing but 

thieyphers rowards the tight hand, ſuch as are 
zas 5_5. 7 or the like, which may other= 


© . ovo 100 to 1 

it wide be written thus, 1259 2545» 7$S: and are 
*ePequivalent tO — ang + And therefore it the 
Wi Fraftions propounded be not Decimals, they 
Plought to be reduced co fuch: For, thar done, 
they may be diſcovered in all points as whole 
Eglnumbers are found out upon the Line, which 
Bilnaybe plainly underſtood bythe examples pro 
<Muced in the fixt Corollary of the laſt Problemes 
nl 

tt | P ROBL, 3 . 

4e - - 

| To finde a Mixt Number upon the Line of 


ft Numbers, 
SiCog Ir ft finde by the firſt Probleme aforegoing the 


point repreſenting the whole parts of the num- 
_ ber given, and then. afterwards the Fraftion or 
" broken parts thereof in the ranks that follow. 
Example, a Line that hath the length of 17 


foot 


PROBI., 2. 


\ 


- thereot ( viz. 17 ) repreſented at the point:,; 


14 Numeration Carlo, 
foot and 13, ofa foot ( which may more cay,., 
veniently be written thus, 17.28) beings 
propounded, firſt I finde the whole par, 
and after counting two C:nteſmes, and ih; I 
cight Millaines, at 1: | find thenumber gin , | 
£0 be repreſented at the point h; In like ma oT 
nerit the number propounded were 172: 8,1 ;+ 
xX-728,1t would be ſtill cepreſented at the fan q, 
point. " 

PROBL-. 4 { 
Any point of the Line of Numbevs bein « 
aſſagned, to find the figures repreſenti y 
at the ſame point. J 


h 
Ake the figure prefixeed-at the beginning: g 
the Prime, within which the potnt is propom 

ded, for the firſt of the #, gHrCS required 5 th 2 

ſhall the ſecond figure required be compoſed of | j 

many Unites as there are Tenths intercepted be 1 

twixt the begining of the ſame Prime audi! | 

point given + In like manner ſhall the third figh © 
required have ſo many Unites as there are Cn 

Ws comprenended berwixt the laſt of thi 

Tenths and the ſaid point : And fo thewiſe ſhi 

the fourth figure confift of ſo many Unites as the 

are Millames between the laſt Centeſme and i 

port given, | 

Ex:mple, it thepoint þ were propounde 
becauſe chat point is fituate within the _ 
6 


Ap. 
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 OMpefore which the tigure I 18 pretxed, I take the 
deb gpure 2 tor the lirik of thoſe :£quired 3 And 
PUichen finding teven T ecnths betwixt the begin= 
ming of thar Prime and the point given, I ſet 
ile own 7 for the ſecond : And 1o procteaing 
5M and finding two Centeſmes becwixt the laſt 
Nt Tenth and the ſaid point, I take 2 for the 
5! third fhgars : And laſtly conceiving eight Mil- 
a Jaines to be comprehended berween the laſt 
Centeſme and the point given, 1 take 8 tor the 
fourth figure required : This done,] conclude, 
11 that the tgures repreſented at the point pro- 
z} pounded, are 1728. Inlike manner the potiic 
q being given, 1 take 1 for the fickt figure ; but 
here becauſe I find no Tenths betwixt the be- 
7: ginning of that Prime and the point given, 1 
2M writea cypher in the ſecond place 5, and there 
th alſo finding no Centeſmes 1 write allo a cy- 
7 | pher in thethird place; And then ar laſt find- 
be ing the point propounded in the middle of a 
# Centeſme ( which is ſuppoſed to be divided 
# into ten Millaines)I annexin the fourth place 
# $5 3; This done, the figures repreſented at the 
y: point given will be fo:23nd +155, 


——— 
Prxoe, 
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Ar Arke or Angle being propounded j1en' 

find upon the Rule of proportion the poin 73* 
which repreſents the Tangent of the ſan: 
Arke or Angle. 

F the Arke or the meaſure of the Angle exceed, A? 
not 45 degrees, ſearch the degrees of that drky 
Angle upon the Line of Tangents, mounting uj 
| wards from the lower end of that Line towark, 

l the upper end of the ſame. 
[ So the Tangent ofan Arke or Angle, whic F 
So 


conliſts of 25 degrees, is repreſented at ti 
"i point a: of 25 degrees at the point 5, &e, 
[if But if the Arke or meaſure of the Angle ex- re 
||. ceeds 45. degrees, lock the degrees thereof, deſ- 
cending downwards from the upper end of the Lime ny 
| towards the lowey ed of the ſame. So the Tan- 5; 
' - gent of 65 degrees is found at the point 6, of ;þ 
''F 75 degrees ac the point a, &c. h, 
And if the Arhe or Angle propounded{ beſides þ, 
ll | the whole degrees ) is alſo compoſed of certain mi 
"| »ntes, find firſt the whole degrees, and after that, 
| betwixt the laſt degree found and the next that & 
follows, take ſo many of the parts which may a' 
2ount to the minutes given, accounting each of & 
q 
8 


| [| zhe parts contained betwixt the two degrees for ten 
2:utes; Sothe Tangent of 22 degr. 45 mins 
is found at the point 4, and the Tangent of 72 - 
degr, 45 mirntes at the point 7, And therefore 
7 C0%e 


LCAP.3. por the Rule  &4 
& converſo, if the points d and # were given up- 
on this Line, the degrees and minutes rgpre- 

' ſenced by them would be 22 degr:45 min,and 

in 73 degrees 45 min.&c. 


1 

| PROBL. 6. 
4 An Ark or Angle being propounded,to find 
w mwpon the Rule of Proportion the point, 
9 which repreſents the Sine of theſame Ark. 
% or Angle. 


< FE Ind upon the Line of Sines the degrees of the 
by Ark or Angle given,and you have your deſire: 
So the Sine of the Ark or Angle of 22 degr. is 
t- repreſented at the point r, 
]* Butif the Ark or Angle given have alſo mi- 
e wutes annexed, firſt ſearch the whole degrees 
'* given, and then between that degree found and 
t the next that follows, take ſo many parts as you 
have minutes proponnded, concerving the diſtance 
s betwixt each degree and the next that follows to 
- comprehend 60 minntes-. 
». So theSineof 22 degy. z5 min. is found at 
the point #; of 42 degr: 50 min. at the poInt 
' 'q; ot 52 degr. 45 min. at the point c, &c,And 
/ therefore here alto & converſo, if the points , 
/  q,and c were afſigned upon this Line, the de- 
* grecsand minutes repreſented by them would 
''S = > oo 
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be 22degs.45 min.y2 degr.zo min.and 52 depg i 
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The uſe of the Kule of Proportion in Arith-1at 
>t:ob IE 

MCI Che XY 


N A-1hbaerich there are three ſcveral ſort mi 
. of Pronorurn, Arithmwetical, Geometrical, oy 
and Muſcil, Arichmercal z. when diverk ©? 
nunb:rs bring compared together retain as 
mongli? i. micives equal difierences, as tizeſe, 
2,4. 6.8-xXc. Ani this 18 clier continred, h 
as In the 'nuy@ bers before produced,or in theſe 
3. 6.9 12.15. &>. which is alſo cajled Arith- 
metical  ogrebion,or a rank of numbers ar:th- 
WMetic 1 STLIETS 0 Na: "X30 lifconcinued,as in h 
thelc, + + 19, 12. or the life. Geometrical y' 
prop +15, when diverſe numbers being ie 
cotmpai- weetner differ among tacmſclver q | 
accordin;; the (arc rate or zeafon, as theſe, © 


4 


2.4: 8.16 &c. Forhere, as 218 half 4,fſois 4 
half $, an $ha't16 ; this is fikewife either Ty 
continued, as In thzoie before prvpound:u,or In 
theic, r. 3. 9. 27. $1. &c, or the ike, whict is 
alſo called Geometrical progreilion , or a rank 
of numbers geometrically proportional : Or 
diſcontinued, as in theſe, 2, 4+ 16..32 ; for as 
4 18 


\ 


PACAP: 4. Arithmeticks _ Ig 
$4 is double 2, ſo is 32 double 16, but ſo is not 
16 being compared with 44 24z/ical propor= 
_ tion is that which doth as it were proceed 
from both the tormer.as when three numbers 
or terms being propounded, the jick bears the 
;;. ſame proportion to che third, that the dijfe- 
rence berwixt the firſt and the ſecond bears ty 
the difference berwixt the {econd and third... 
rey 10 theſe, 3. 4+ 6. for here, as 3 is halts, fois 1, 
.,; thediffcrence betwixt 3 and 4, to 2, the diffe- 
1, Fence betwixt 4. and 6. So likewiſe 2.3. 6.and 
| 10. 10. 40 are ſaid to be numbers #2uſically 
q, propurtional : For in the juſt of theſe two 
j Taft examples, as 2 isto 6, fois 1to3 ; Andin 
c, the other as 10 isto 4.0, ſois6 to24, Thus 
7 havel here thought fic briefly to remember the 
;, Reader of the ſeveral kinds of Proportion, 
., Which he doth uſially find in ihe writings of 
thoſe that creat of Arirhmertich,; to the end 
"that the Problexres which follow both in A 
5 rithmetick and Geowetry may be the better un« 
. derſtood. 
: PROBL. Ts 
c Two Numbers being given, tofind athird 
1 Geometrically proportional anto then, 
s andiothreea fourth, and to four a fifth, 
f -- "OE; 
| O perform this Probleme Arithmetically, 


 ( & you muſt multiply the ſecond number 
| | ; given 


20 Arithmelick. Carta 
given by the firſt, the Produtis the third pr, ; 
porcional lought , which being multipliediþj 
che ficft concinually, will confticuce the toung 
and fitt proportion.c] , &c, And becaule thy 
Malcipl:cacion by Logarichmes is pertorngo 
by Addicion,if tothe Logarichme ot che ſecoyf ] 
humber given you add ihe Logarithme oftha 
firſt, the abſolute number antwering to thmg 
ſumme, ſhall be the chird proporcional ; agpc 
the Logarithme ot che firlt being added co tigne 
ſum , ſhall give the Logarichme of che fouyzo 
Proportional, and ſo torward. pro 

Example, Let ir be propounded to fingnd 
third Proportional to theſe two numberiur 


and 4. Jre! 
The Logarith, of 2 is 0. 301030. tor 
The Logarith. of 4s ©. 602060. © tha 
Their ſumme oO. 903090. ha! 


& the Logarithme of 8 the third Proportionalaar 

And to pertorm this Þy our Rule of Prooi 
portion , Ext::d the Compaſſes upon the Lintihe 
Numbers from one of the numbers given tollart 
other ; this done , if you apply the ſame extthe 
(upwards or dowawards) from either of the wm ( 
bers propounded , the moveable point of the Cathii 
paſſes will fall upoz 1he third proportional requinigy. 
And ſo the ſame extent being applied the ſana 
way from the third , the moveable point of ithe 
Compaſſes will fall upon the fourth Geruali 0: 
and from the fourth upon the fifth, &'c, ap: 
E x4 


AP.Hap, ' Arithmetichs 2T 
d pr, Example , Let it be propounded to finde a 
tedjhjrd proportional to theſe two numbers 2 
Ounnd 4, which may bear the ſame proportion 
etly 4; that 4 bears to23 Firll, Iextend the 
In} ompaſſes upon the firſt partof the Mean Line 
ecof Numbers from 2 10 45 this done, if I apply 
of that extent out-righe trom 4 upwards, the 
thmoveable point of the Compalles will fall 
; Ypon $ the third proportional required; 
 tignd being applied the. lame way from $8, the 
Dumoveable point will reſt upon 16, che fourth 
propurtional ; and from 16 to 32, the fifth 5 
ngnd from 32 to 64., the ſixth proportional. 
enBut now it you would yet coutinue the Pro- 
zreflion farther, and ſo finde the next propor- 
zonal to 64 { becauſe the movable point in 
hart caſe will fall beyond the Line ) apply 
hat extent the ſame way from 64 in ihe firſt 
/1art of thac Line 5 which done, the movable 
rooint ofthe Compaſſes will then fall upon 128 
z;ihe ſeventh proportional ; and ſo proceeding 
tarther you may find 256, the eighth; 5 12, 
the ninth; &c- | | ; 
1 Contrariwiſe, if it were required to finda 
third proportional to the fame numbers 2 and 
14» Which may bear the ſame proportion to 2, 
what 2 bears to 4. ; extend the Compaſſes upon 
;the ſecond part of the Mean Line of Numbers 
rom 4 to 2 downwards ; this done, if you 
apply that extent from 2 the (ame way ( viz. 
l | C down» 


22 Arithmuticks CAPAG! 
downwards ) the movable poinftwill fall uy thi 
on x, the third proportional required ; An 
from 2 upon {, or .5/, by the laſt Corollary pr: 
the' third Chapt. and from .s5 to +25, bytl int 
ſame Corollary, &c. | ha 
In like manner , if the two numbers giv x0! 
were-10 and 9, the Compaſſes being extend cx: 
downwards from 10 at the upper end of i fic! 
ſame Line of Numbers to 9 , and that cxta of 
applicd from 9 the ſame way, the moveab| 9, 
point of the Compaſſes will reſt upon $- x, ti fer 
third proportional' (for the given numbe 10: 
being ro and 9, common ſenſe teMfs me thati 
cannot be $1,& therfore ought tobe 83; x)an an 
from 8.1 the movable point will fall up wc 
7 -29, the fourth proportional, &c. So Ik nu 
wiſcit the numbers propounded werer and pr: 
conceiving 10 at the upper end of the Line ©: 
repreſent 1,extend the Compaſſes from then 
ro 9, Which extent being applied downward ed 
from 9, will caufe che movablepoint of th gr 
Compaſſes to fall upon 81, the third propor 41 
tional; and from $81 upon 729, the fourt to 
proportiona]J, &c. And therefore note henc. 14 
that 1 at the beginning, 1 in the middle, an} u} 
To at the end of the Line ; are all arbitrary of 
points, and may each of them repreſent ſome fit 
Umes I, ſometimes 10, fomtimes x00, fome- te 
Emes 1000, &c. as the terms by which yot W 
areto work, ſhall require according =_ 
 . * - Ah 


Poa CAP.4. Arithmetick. 2Z 
I third Corollary of the third Chapter. 
An Nevertheleſs neicher do the ex2mp/es before 
ry o produced, nor thoſe which ſhall tollow in the 
y tt infuing Problemes, at all crofſe that which 
hath been formerly taught in the ſecond Co- 
in rollary of the third Chapter : For in the laſt 
1d} c-29ple, the end of the Line in ms of the 
th firſt term given ( viz. I ) hath the ſingle value 
te ofan Unic; bur in reſpect of the ſecond term 
ab 9, it challengeth the value of 10; and'in re- 
th ference to the third number 81 , the value of 
der. 100, &c. | ALES 
fit Laſtly, if the the numbers given were 10 
an and 12, the third proportional upwards 
29 would be 14.4, the fourth 17. 28, &c. and the 
ks numbers x and 12 being propounded, the third 
14 proportional upwards (as before)will be 14.43 
1the fourth 1728, &c. 
1 The like operations may be alſo perform- 
r4 ed ( and that much more exattly) upon the 
h greatLine of Numbers - For ex ple, 1 and 
r 4 being given, Idefire to know a third, a 
6 fourth, a tifth, &c. geometrically proportio- 
z nal; Topertorm this, extend the Compaſſes 
{ upon that Line a croſs from 1 at the begining 
| of the ſecond pars. thereof unto 4 upon the 
> firſt part of the ſame ; which done, that ex- 
- tet being applied the ſame way, ( viz» up- 
1 wards and acrofſc)will reach from 4 upon the 
C 2 firſt 
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firſt part unto 16 apon the ſecond, and fron C 
thence to 64 upon the firſt part again, &c, Va 
75 

PROBE: 2. 25 

One mutber being given to be multiplit?" 
by another uumber given, to find th in 


Produ@G. lth 


O reſolve this Probleme Arithmeticalh fre 
whether by natural or by artificial nun & 


bers, the Proportion is ; pa 
As 1 is to the Multiplicand, ſo is the ul be 

tiplicator to the Product. ſat 
Example, Let 30 be the Multiplicand, ay W! 

25 the Mulciplicator. on 
I ſay, as I O+- 00000 nu 
Is to 20 I. 47712 pri 
OO Is 25 I. 39794 


To 750 2. $7506 __ 

To perform this by our Rule of Preporti de 
on, Extend the Compaſſes upon the Line | of 
Numbers from x unto the Multiplicator ; Th. ® 
done, if you apply that extent the ſame way frm 7) 
the Multiplicand, the movable pornt of the Con 
paſſes will fall upon the Produtt required. | th 
1. Example, Let the Multiplicator give "© 
be 25, andthe Multiplicand 3o : Here if yoi 
extend the Compaſſes upon any of the Lins © 
of Number from x unto 25, and then app Ic 


that extent the ſame way trom 30, the mo- ** 


vabl Dy 


IP, | = » . | 
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vable point of the Compaſſes will fall upon 

750, the produ required. So 1-728, and 

25- 6 being propounded to be mulciplied,the 

is produt will be tound 44- 2- 

f n 2. Example, The two numbers given be« 
'ing 45 and 25, lextend the Compaſſes upon 
the ſecond part of the Mean Line of Numbers 

ally from I ro 25 ; Then ( becauſe, if T apply chat 

un; extent the ſame way from 45 upon the fame 
part of that Line, the movable point will fall 
ful beyond che Line) I apply the ſameextent the 
fame way from 45 in the firſt part thereof; 
anc which done , the movable point will fall up- 
on 1125 , the produft delired: So the two 
numbers given being 1. 728, and 64.5, the 
produtt required will be 111. 4». 
3+ Example, It 75 and 35 were given to be 
multiplied, the Compaſſes ought to be exten- 
ded downward from 1 to 75 in the firſt pare 

, ; of the Mean Line of Numbers, or(which is all 

7, one) from'1o at che upper end of that Line to 

mn 75 3 for, that extent being applied the ſame 

y. way from 35, will cauſe the movable point of 
the Compaſſes to fall upon 2625 the produ& 

«; Tequired. 
x 4+» Example, If it were required to find the 

4 content of a piece of ground 8. 75 perches 

jy longs and 6. 45 broad; becauſe this queſtion 

. 1s reſolved by multiplying the length by the 

| breadth , I extend the Compaſles from 10 at 

} che 


| 
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the top of the Lineco 8.75 ; then applyin?5? 
that extent the ſame way from 6. 45, the mul? 7 
vable point will fall upon 56. 4, the conter#*"\ 
required , viz. 56 Perches and; or .4 of 2 ' 
Perch, SP! 
And here you may obſerve, that theſe [ic 
examples, and thoſe that are like unto the 0 
may likewiſe be performed in working uw? 
wards ; But in ſuch caſes to ſhun too great The 
extent of the Campaſles , it is better to beg th 
the operation from 10 at the top of the Lin 
and fo to deſcend downwards according i 
the inſtructions before delivered : For (tu p 
this for a general Rule once for all, that) > 
operations, which are wrought npon the Rul: © 
Proportion, are beſt performed , when the leg; ® 
the Compaſſes have the leaſt extenſran- 2s 
Again, becauſe this Probleme of 111: le 
 £ation, as alſo ( for the moſt part) all ther ** 
that follow are reſolved by the finding out * 
a fourth number geometrically proportional. , 
three other numbers given, we will therefo j 
here inſert this other advertiſement: Wha 
ſoever queſtion is made of finding a four 
proportional to three ſuch numbers given, 4 
the better conveniency of working upont 
Rule the order of the ſecond and third. tert 
may be changed, ſo that always care be take 
that the firſt number may flill retain the 6! 
place : For example, you may ſay, as 1 isi 
2\ 


an 
w 
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lyi25» ſo is 3ote750 ; oras1 Istogo, fois 25 
a6 750- And this Rule is diligently to be ob- 
1tepſerved in Multiplication , Divifion, the Rule 
of three dire&, the reſolution of Plane and 
Spherical Trionghes and generally in all que- 
> 1;tions of ſuch like proportions ; to the end 
the that in working upon the Rzle of Proportion we 
; yp ay alwaies avoid too great an extenfion of 
1t; the Compaſſes, andby that means perform 
; the worx more exaaly, 
';- Laſtly, here obſerve, that Multiplication, 


ip require ; which (I well hope) I may hereafter 


' to diſcover, without any further inftruion, 
1, they being (indeed) but one and the fame /z- 
:, rument repreſented in differing poſtures. 


{4 , 


i 4 number being propounded to be divided 
i by another uumber, to find the $u0- 
6 #ent. 


7 T= reſolution of this Probleme dependects 
. & upon this analogie, 
| C4 As 
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As the Diviſor is to the Dividend, 1oisjgg 
to the Quotienx. leme 
" Example, Let 550 bethe Dividend , andlyeq 


che Diviſor be 25. be fc 
Iſayas 750 2. 87506 3 
Is to 25 1. 397 94 to b 
. Soils I ©. 00090 upW 
To 30 I. 47712 Line 


yide 
I. Example, Let 950 be the number givel | 
to be divided by 25, the diviſor : I extend thQu 
Compaſſes downwards from 25 to 1 ; theito « 
applying that extent the ſame way from 750be | 
at Jaſt the movable point will fall upon 3othe 
the Quotient required, fha 

2. The number 1125 being given'to be di. 12 
vided by 25; I extend the Compaſſes down: ca 
wards from 25 to 1, then applying that ex- Ri 
rent the ſame way from 1125, the movable un 
point will fail upon 45, the Quotient requi-, m: 
red. The ſame Quorient will alſo be found, th 
if changing the terms you firſt extend the di 
Compaſles from 25 to 1125 , andth-n apply 2; 
ehat extent from 13 for ſo alfo ſhall the mo- te 
vable point fall upon 45, as before ; accord- ct 

| 10g 
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Bing to the obſervation made in the laſt Prob 
leme - In like manner 111-4 being propoun- 
I lyed co be divided by 1.728, the quotient will 
be found 6 4. 5 
3. The number 2625 being propounded 
to be divided by 75 ; extend che Compalles 
upwards from 75 in the firſt part of the Mean 
Line of Numbers to 1, or ( which is all one ) 
tifrom75 in the ſecond part to 10 at the top of 
' ithe Line ; This done, it you apply that cxtenc 
 'theſame wayfrom 2625,themovable point wil 
from thence reach to 35, the quotient requi- 
yd: Solike wiſe 56+ 4 being given tobe di- 
vided by 8, 75, the Quotient will be 6. 45. 
@ Now to diſcover of how many figures any 
I:Quotient ought to confiſt, it will be neceſſary 
alto Qbſerve how many times the Diviſor may 
oþe written under rhe Dividend according to 
0the rules of Diviſion 5, for, of ſo many figures 
fhall che Quotient be compoſed: for example, 
{ 12231 being given to be divided by. 27 ; be- 
- cauſe the Diviſor 27 may (according to the 
- Rules of Divitton ) be written chree rimes 
: under the Dividend 12231 (as 
- may appear by this example) ay, 12231 
, thac the Quotient, which is pro- 27s 
: duced by the diviſion of 12231 by 
' 27 conliſts of three figures : For, having ex- 
tended the Compaſſes downwards in the ſe- 
\ condpart of the Mean Line of Numbers from 


27 


27 (the Divifor) to 12231 (the Dividendy,, 
and applied that extent the ſame way from yo 
the movable point will fall in the firſt par, 
upon 453, the Quotient of x2231 divide | 


by 27. : rel 
| PROBL. 4. th 

To three numbers given to find a fourth i Ci 
a aired proportion. th 

24 


O refolve this Probleme the analogy ts; ey 
As thee firſt number given is to the fe 
cond, ſois the third number to the fourth. 
Example, let the three numbers given be 7, 


T4. 22s T 
Ifay as 7 Oo, 84509 F 
Isto 14 I. £4613 
Sois 22 I. 3424.2 a 
To 44. Ie 64346 


To perform this by the Rule , Extend th {, 
Compaſſes from the firit unmber or term give) 
#nto the ſecond 5 which done 5 that extent bein / 
applied the ſame way from the third term , wi : 
cauſe the movable point to fall upon the fouri 
term required. 

Example, it the circumference of a Circl: 
whoſe Diameter is 7, be 22 ; what circumfe 
rence will a Circle have, whoſe Diameter 
14? Extend the Compaſſes upwards upoi 
the Mean Line of Numbers from 5 in the fir 
part thereof, unto 14 in the ſecond Fon 
| ON6, 
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nd{qone, that extent being applyed the ſame way 
m ifrom 22, will make the moyable point reſt up- 
PUgn 44, the circumference required. 
ids Qrotherwiſe downwards; The circumfe- 
rence of a Circle being 22, and the Diameter 
thereof 7, how much ſhall the Diameter of a 
 j Circle be, whoſe circumference is 44 f Extend 
the Compatſes downwards from 22 in the ſe- 
| cond part, to 7 inthe firſt ; which done, that 
8; excent being applicd the ſame way from 44; 
{6 will geach to 14,, the Diameter ſought for. 
L 
©) PROBL. 5. 
, To three numbers given to find a fourth in 
an inverſed propertion. 


Fx reſolve this Probleme the analogy is 
As the third number is to the ſecond, 

th ſo is the I to che fourth. 

en Example. If 60 men do make a trench in | 

" 45 hours,in what time will 40 men make ſuch 

”, another, | 


ml I fay,as 40 ' I. 69206 

Isto 45 I»65321 
kk Sois Go I. 77615 
fe To67.5 Y. $2930 


'=s To perform this by cur Rule of Proporti- 
OM on,Extend the Compaſſes upon the Line of Num- 
rt bers ſrom the firft of the numbers given tothe ſe- 
W cord, having both the ſame denomination z this 
It, | $5 dones 
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done, if that extent be applied quite backwal 
from the third given number , the movable puj 4 
will fall upon the fourth number you look, for. 
Example , it 60 Pioners can make a tren " 
of a certain length and breadth in 45 bo 
how long will it before 40 men can mal 
ſuch another ? Extend the Compatſles fra 
60to 40 ( thoſe terms having both the ſan 
denomination, viz. of men) This done, tle, 
extent being applied backwards from 45, wl y, 
reach to 67.5, the fourth number york lod, , 
for ; 1 eonclude therefore that 40 men wil; 
perform as much in 67 hours and an half, i; 


61 


60 men will do in 45 hoars- of 
PROBL. 6. = 

To three numbers given to find a fourth nar 
4 doubled proportion. 'h; 


proportions of Lines to ſuperficies, or a 
ſuperkicies to Lines. | 
Now if the denomination of the firſt ani x 
ſecond terms beof Lines, extend the Compaſſt 
pon the Line of Numbers from the firſt tern 
Fo the ſecond ; this done, that extent being appls-' 1 
ed twice the ſame way from the third term , wil 
caſe the movable point to fall upon the fourth term « 
required, © | 
Example, if the content of a Circle whoſe 
= Diamete! 


He uſe of this Probleme ppreare chiefly ; : 
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, Piameter is 14 inches, be 154, what will the 
"®ontent of a Circle be, whole Diameter iy 28? 
f oktere 14 and 28 having the ſame denominati- 
 ,on (viz. of Lines) I extend the Compaſſes 
"Mom 14 to 28; then applying that extent 
"Vthe ſame way from 154, the movable point 
2 'will firſt fall upon 308, and from thence upon 
c ® 616, the content delired; 
ry Bur if the firſt two terms have the denomi- 
nation of areas or contents, and the queſitur 
" bea Line, this is the Rule : Extexd the Come 
” paſſes upon the Mean Line of Numbers from the 
* firſt term to the ſecond ;_ this done, that extent 
. Cheng applicd the ſame WAy pon the Great Line 
'of Numbers from the third term , will cauſe the 
"movable poire to fall uponthe fourth term required- 
| Example;ltthe Diameter of a Circle, whole 
karea ls 154gbe 14;what Diameter will a Circle 
' have, whoſe area is 636? Extend the Come« 
| paſſes upon the Mean Line of Numbers from 
"154 t0616 5 which done, that extent being 
rl applied the ſame way upon the Great Line of 
Numbers from 14 will reach to 28, the Dia- 


F meter required. 
ſe; 


7 PEKOBL.: 7. 

l-' To three numbers given to find a fourth in 
wil a tripled proportion, 

Tc uſe of this Probleme appears in the 


73 

ji SFO VEE tion of Lines to Solids, & contre. 
E If 

cer 


”, 


Wit 


F'!i 


Great Line of Numbers frem $, will cauſe tht 4/ 
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If therefore the firſt and ſecond terms hym( 
the- denomination of Lines, extend the Caga 

paſſes upon the Line of Numbers from the jy 
term to the ſecond; this dene, avd that eg: þ 
plied three times the ſame way from the hb 
term, will cauſe the movable point at laſt tof 

#pon the fourth term required. | 
If an Iron Bullet, whoſe Diameter 1s 4 | 
n 


ches, weigheth 9 pounds, what is the wei 

ot another Iron Bullet , whote Diameter. 
inches? Extend the Compaſſes from 4 to jþ! 
which done, and that extent applied the ſan ; 
way three times from 9, the movable po! 
will firſt fall upon 18, then from 18 upon f* 
& at laſt from 36 upon 72,the weighr requir 

Bur if che firſt two terms be weights or c 4 
tents of Solids, and a Line is ſought for :: I 
tend the Compaſſes upon the Little Line of Nu |; 
bers from the firſt term to the ſecond ; This dn 
and that extent applyed the ſame way #poni. 
Great Line of Numbers from the third term, vi 
cauſe the movable point of the Compaſſes to {be 
#pon the fourth term required. 

It the {ide of a Cube weighing 72 poun'f. 
be 8 inches, how many inches is the tide oft 
Cube that weighs 9 pounds ? Extend th» 
Compaſſes downwards upon the Little Li ter 
of Numbers from 72 to 9 ; thardone, and thc 
ſame extent applyed the ſame way upon thite1 


movabl: 
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 hanovable point to fall upon 4, the fide re- 
Cagaired, n 

3.0 PROBL. Q. 


r{Petwixct two numbers given to find a mean 
ar arithmetically proportional, 
*T” His Probleme may be performed without 
, 4 thehelp of the Rule of Proportion : Nevers 
þ eleſſe, becauſe it conduceth to the reſolution 
;\pf.the next inſuing Probleme; I inſertic in this 
ofplace, and give chis Rule for it : 
| Add half the difference of the given terms to 
";he leſſer of them : far that aggregate u the arith- 
20F---: & 
 mmetical mean required. 
I; Example, Lec 10 and 40 be the terms given: 
ere, if you-ſubſtrat the one our of the other, 
. their difference will be found 30 , whoſe half 
7,15) being added to 10, the leſfer term, their 
1,Jamme ( 25) is the Arichmetical mean you 
, Jook for. | 
o PROBLs 9. 
 {\Betwixt two numbers given,to finde a meant 
muſically proportional. 
nd JD Oct ies ( /1b. 2. Arith. cap. 38. ) hath this 
ot JJ Rule for it ; Differentiam terminorum in 
thminorem terminum Multtplica, & poſt, junge 
"nf termizos, &* juxta enum, qui inde confettng eſt, 
th committe 111nm numerum , qui cx difſerentiis & 
th: termino minore produltus eft , cnjus cum latitu» 
tht dinem inueneris , adidas eamminori termino, & 


by ” quod 
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uod inde colligitur medium terminum pom 
Multiply the ditterence of the terms by thelwyo 
ſer term, and add likewiſe the ſame terms ty 
gether : this done, it you divide that prodyy 
by the ſumnie of the terms, and to the quojh; 
ent thereof adde the leffer term, that laſt ſapa 
is the muſicall mean detired. all 
=_ > OT. 

Divide the produtt of the given terms by thiylt 
ſunme * for, this done, the quottent dowbled is ty 
mean required, So the Numbers given beinggnd 
and 12, I fay 12 multiplyed by 6 make7jhe 
which divided by 18 (the ſummie of 12 and jv; 
leavs 4 in the quotient, whoſe double ( 8)hy, 
the muſicall mean you look for. This Pry 
bleme therefore may be performed by theſþn 
cond and third aforegoing - or yet otherwijo, 
thus - 
Find the arithmeticall wean betwixt the nun, 
berg given, and then the analogie will be this; ye! 


As the arithmeticall mean found #141 
[Ts to the greater extreme - anc 
So ts the leſſer extreme An 
Tothe muſical meanrequired. pla 


Example, 10 and 40 being propounded, th/V, 
arithmeticall mean betwixt them ( by the ; 0 
Probleme Ys 25 - ay then, As 25 is to gtha 
ſois 10 to 16, the mulicall mean defired : Wi 
term therefore here ſought for may be diſco all 
by the fourth Probleme aforegoing. Fa 


APCAP.4. Arithmeticks 3, 
pom: And here ( I conceive) it will nvt be amifſe 
ne leo obſerve, that by this laſt Rule, having any 
ns two numbers propounded, you may interjc&t 
oduwo other nunibers berwixt them, in ſuch ſort 
Judtthat they four being in ſeverall relations come 
t ſapared one with anocher, may contain in them 
all the three proportions above-mentioned, 
| Frhich kind ot Harmony Boetires (ib. 2. cap. 
thy lt.) calls Maxima & perfetta [ymphonia : So 
#1 n the numbers before-mentioned 10,16, 25, 
ngand 40, if you compare 10, 25, and 40 toge- 
E7gher, there (vall you find Arithmetical propor- 
dion ; Io, 16, and 40 together, there Harmo- 
3 )by, or 14z/;ca/l proporticn ; it all of them to- 
Precther, there have you Geometrical! proporti= 
eldn diſcontinued : For as 10 to i6, ſo 25, to 
Who, And this is that Harmony which the ſame 
ottizs (in the ſameplace) affirmeth to have 
WMagram vins in Muſici modulamins tergpera= 
« mentis, & in Speculatione naturalinm quaſtio« 
rm : Great force in the cempoſure of Muſicky 
and in the diſcoyery of the fecrets of Natare » 
And therefore he alfo averreth in another 
place ( viz. /1b. 1. cap. 2. ) that the reaſon of 
WVambers was the chiefeſt Rule,according to which 
Te mighr God framed the world + Accorling to 
that ceſtified of the Wiſedome of God ( in the 
lWiſedome of Sa/.cap. 11v.20-Thou haft ordered 
6 all things m meaſure, and number, and weights 
The Statifſts alſo and Politicians ferch much. 
from 


| Arinthmetic%s App 
" from theſe three proportions for the regul: 
dire&ion of a wel governed Common-wealtl 
as may be eauly colle&ed our of their writing 
and is learnedly proved by Bedin in thel: 


chapter of his Common-wealth. | F 
Betwixt two ntmbers grven tg ſind a Helton 
geometrically proportional. ” 


01 
Xrtend the Compaſſes upon the mean Lind; 
aNumbers from ene of the numbers givengf 
the other ; this done, and the ſame extent apph | 4 
upon, the Great Line of Numbers from eitherpro 
thoſe numbers t owards the other,the movable pot 
will fall in the middle betwixt thens , viz. unþe 
the point repreſenting the mean proportionallnlei 
quired. | 
| Example, $ and 32 being propounded, 
mean proportionall between them will thp 
found x6 - For if I extend the Compaſſes ujto 
on the Mean Line of Numbers, from 8 in tic 
firſt part thereof to 32 in the ſecond, and alty 
terwards apply that extent upon the Gr 


Line of Numbers from $8 towaids 32, themo 
vable point will fallupon 16, the mean pry 
 pottionalldemanded ; for as $ is to 36, fol? 
16 t032- ſo the mean betwixc 6.4, and 14 
4,1 9. 6z XC. 


PROBL 
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zl PR OBI. Its 
alt Beiwixt two numbers given, to find two 
means geometrically proportional, 
Xrend the Comnaſſes upon the Little Line of 
F Numbers ſrom one of the numbers given to 
the other : this done, and that extent applied wp- 
Hehion the Great Line of Numbers from ether of thaſe 
wimbers towards the other will cauſe the movable 
point to fall firſt on the third part of the diſtance 
mibetween them, viz. upon the point repreſenting one 
veniof the mean numbers required , aud being applied 
Pliggam the ſame way, will at laſt reſt upon the other 
berÞropor tionall out look, for. 
ph Example, Let 8 and 27 be the two numbers 
#hperween which two mean proportionalls are 
{mefired : firſt, I extend the Compaſles upon 
e Liccle Line of Numbers upwards from 8 
0 27 : then applying that «<xtent twice 
I pon the Great Line of Numbers from $8 
 vitowards 27, I find the movable point to fall 
1 tifirſt upon 12, and then upon 18, which are the 
1 atwo means you defire to know - for as $ is to 
2, ſois 12 to 18, and 18 to 27. 


mo 
PROBL, 12. 


Pi a 
oJo find the Square-root of any number uni 
14 der1, 000,000, 


He Extrattion of Roots, which is accoun- 
8h A ted the hardeſt Leſſon in Arithmetick, is 
D 2 _ perform.d 
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performcd by the help of this [»ſframent wit 
greateſt eaſe and dexterity - for, whereag th 
Problemes before premiſed, as alſo thoſethy; 
follow, cannot well be expedired without th, 
Joint uſe of the R#/e and Compaſſes togethe; Gr 
theſe of the Extrattion of the Square and Cy 
Roots may be reſolved onely by 7»ſpettin 
without any trouble at all,or aid of Compi| th 
ſcs:ſothat a man either riding orgoing in hi 
may immediately read upon the Kz/e the ro 
of any Sqnare or Cube number propounde, , 
which compendious way of Fxtrattiin ca 
not chooſe but prove to be of admirable u 
eipecially in queſtions that concern Milican 
Orders, as ſhall more plainly appear here 
ter. Wherefore to extratt the Square -root pri 
ceed thus - 

Is When the figures of the number given af7o 
* even, Viz, when the namber conſiſts of two, foil 
or ſix figures, look the ſame number 1m the fir 
part of the Mean Lime of Numbers : which don. © 
juſt at the ſame pornt ſhal you likewiſe find uponti 
Great Lineof Numbers the Square root you lookfi þr 

Example , 264-196 being propounded, th 7 


Square-root thereof will be tcund 5 14 - for! y 


find the number 264.196 repreſented inth 
frft parc of the Mean Line of Numbers at thi 
point x, and at che ſame point upon theft 

cond part of the Great Line of Numbers I 6b: " 
{erve 5 14, the Square-rqot required, | 


- 77hn 
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Wit 2. Whes the fignres of the number given are 
2 s oddeviz., one, three,or five, (earch the ſame num- 
7 ( ber tx the ſecond part of. the Mean Line of Nun- 
= bers : which done, juSb at the ſame point upon the 
; i Great Line of Numbers ſhall you find alſo the 
wy Square-root demanded. 
' Example, I44 being propounded,[ demand 
Y the Square-root thereof - that numberl find 
A 1 be repreſented in the ſecond part of the 
4 Mean I ine of Numbers at the point -, and juſt 
there alſo upon the Great Line of Numbers 
or Idiſcover 12,which is the Square-root of the 
- number propounded. So likewiſe is 144 the 
_ Square-root of 20.736+ 


Fa PROBL, 13. 

(" o extrad the Cube-reot of any number un= 
Od der 1.000.000,000. 

Gr, 


F'Y Hen the namber propornded conſiſts of 
Nl one, four, or (even fignres , find it in the 
| firſt part of the Little Line of Numbers : that 
s done, at the ſame point #pox the firſt part of the 
| Great Line of Numbers, you [hall find the Cube = 
th 700t yor look, for. ; 
| Example, Let the number given be 1728 
1 whereof the Cube-rootis required : I find thac 
,. pumber in the firſt part of the Little Line of 
Numbers at the point :, and at the ſame point 
a pon the Great Line of N umbers I alſo diſco- 
| : D 2 yer 


42 Arithmetich. Car.z, C 
ver 12, the Cube-root deſired : In like mar. - 
ner is 12- 50 the Cube-roor of 1950, and 14 
the Cube-roocof 2.985.984. 

2. When the number gryewu conſi8ts of two, firm, Ti 
or eight figures, ſearch it inthe ſecond part of th 
Little Line of Numbers , and then proceeding a 
before, you ſhall have your deſire. 

Example,it 144348.907 were given,the Rog 
thereof would be tound 24.3 : tor, that nun © 
ber being foundin the ſecond part of the Lit .. 
tle Line of Numbers at the point , juſt at th 
fame point upon the Great Line I alſo fin 
242, the Cube-root required. [7 

3 When the nember propounded conſiſts of thre, 
fir, or nine figures, look, for it in the third parti ,_ 
the Little Line of Numbers : for ſo likewiſes 
the ſame point upon the Great Line will appear th © 
Root required. | ie 

So the number 15 9.220088 being foundi! h 
the firfl parc of the Litcle Line of Numbers ſ 
the point =, his Cube-root is there Jikewil t 
found upon the great Line of Numbers to b 
$42: And the Cube-rcot of 159,220 is found 
to be 54. 2, &c- 

The order of finding out the| ; 
Cube-numbers upon the ſeve- 
ral parts of the Line may be| * 


2 |3 
2 | 3, 
fly expreſſed by this Figure. | 4 : | 


| 
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CAP. V, 
fin, The uſe of the Rule of Proportion in Geo= 
fth metrie, Viz. 


IE 4 
| - In the Dimenfon. 
LO I 
74 | 1. Of Plane Triangles. 
= . 
Mili, 
find PRoOnk. -t£. 


| The three Angles and one ſide being known, ts 
be, find the ather two fides« 


{.; FO reſolvethis Probleme, this is the Ar4- 
.;; L /ogie - As theSine of the Angle oppoſed 
| tothe 11de known , 1s to the parts of che ſame 
4; fide : fo is the Angle oppoſed to one of the 
| fides unknown, to the parts which meaſure 
vil that fide, 


V Tllsſtration by Numbers. 

nf As Sine CBD. 14-40 9- 40349 
| ToSide DC, 1o0 2, ©0000 

,{ SoSine ADB. 58 9. 92842 

"| ToSide BC, 335 2. 52493 

| And therefore 


| Extend the Compaſſesacroſſeſrom the Sine of the 
- Angle oppoſed tothe Side known,to the ſame Sidey 
/ found npon the mean Line of Numbers : then ap- 

| D 4 plying 


FW Geometrie. CargC 
plying that extent the ſame way from the Sine , {r 
# he Angle oppoſed to one of the Sides required, th x} 
wovable point will fall upon the parts which mt p: 
ſwre that required Side, 

Example, inthe Triangle C BD let th 
Angle C be 43 degr- 20 min. the Angle D 1: 
degr, and by conſequent the Angle B ( beiy 1, 
the complement ot the cwo other Angler a 
x 80 4. or two right Angles ) 14 dege 40 mn |; 
and ler the Side D C, being 100 pace, repr! p 
ſent the diſtance between thetwo ſtations Dy x 
C;l demand then the diſtance hetween C &}! q 
Extend the Compaſlesacrofle from 14 4.40n 4 
upon the Line ot Sines to the middic oi ti e 


Mcan Line of Num- _ x 
bers repreſenting 100; B tl 
ehen thatextentbeing 

applied the (ame way |* | {& 
from 322 4. upon the { ( 
Line of Sines, or 'n 
( which is all one) © | b 
from 58 depr. (for by 'c 
the Rujes of 7rigov- | Af A | 
metrie the Sine"of an ALD ri — wa 
obtuſe Angle and that a” 
of his complement to | 


180 1s one and the ſame Line ) will cauſe the 
moradle point to fall upon 335 , 'and ſo m- 
ny paces is the diſtance rcquired'; In Iike man- 
fer, the extent being applied the ww" 
; | x -” Fool 


Geometric, 45 
Ine from 4.3 dear. 20 mine upon the Line of Sines, 
4,1) the movable .point will fall upon 27x, the 
7 parts of the fide DB. 
Oc otherwiſe, by changing the terms of the 
© th 4nalogie, thus : . 
) 1; FExcend the Compaſſes outright upon the 
ein Line of Sines from 14 4. 40 2, to 58 d. then 
ev applying that extent the ſame way upon the 
) 71 Line of Numbers from IQO , the movable 
eprt! point will reſt upon 335 , the diftance requi- 
Di red : So likewiſe the Compaſſes being excen- 
& Þ ded outright upon the Line of Sines trom 14, 
$0n, d, 40 9.tO 4.3 d. 20 ws and that extent appli- 
{ti ed che ſame way upon the Line of Numbers 
| from 100, the movable point wil tal upon 271, 
: th-parts of the Side DB. | | 
' And here obſerve, that not onely this pre- 
| ſent Probleme, but alſo all choſe that follow 
! (which concern the reſolution of Triangles ) 
' may be reſolved two manner of ways, viz. 
; by working either out-righr, or acrofſe,ex. 
' cept ſome 'tew, which we intend to mark in 
| their proper places. Remember likewiſe what 
> hath been before touched in the ſecond Chap- 
ter aforegoing, viz, that the Mean Lineof 
| Numbers is the onely Line to be uſed with 
the theſe of Sines and Tangents, and no other. 
IN* Pons, 
ay PrOBL. 
Mm | 


ARS CAP.5, 


Cap,s: Geaorttrie, 
P R O B Le ,- 


By the knowle age of two fades ant an Angh = 


oppoſed to one of them, to find the othe 
two Angles and the third fide. | 


| 


== is the Inverſe of the laſt Probleme for : 


as the {ide oppoſed to the given Angle,j 
to the Sine of thefame Angle - fois the oths 
fide known, to the Sine of the Angle there: 
anto oppoſed ; 
Illuſtration by numwbers. 


| 
| 


As Side BC. 335. 2. 52493 | 
To Sine A DB. 58. 9.92842 | 
So Side DC. 100. + 2+: 00000 | 
To SineC BD. 14.40. 9.40349 | 

And therefore | 
Extend the Compaſſes acroſſe from the partcd 


the fide oppoſed to the Angle known , wnto the Sin 


of the ſame Angle : then that extent being appli 


&d the ſame way from the parts of the other kyows 
fide, will cauſe the movable. point ro fall upon tit 
Sine of the Angle required. 

So in the foreſaid Triangle CB, D, the fide 
C B, being 335zthe Angle D (oppoſed there- 
unto) 1224-0 and the{ide DC, 180, the 
Avgle B, will be found 14 4. 40 #2. For if you 
extend the Compaſſes acrofſe from 335 upon 


401 


4 


of 
- 
mm! 
( 

co 
A 


m 


gl 


# 


le 


4 


che ine of numbers, to 122d. 0 2.( or ra- 


ther to 58 4: 029, as aforeſaid ) upon the bw | 
of 
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of Sines, and after apply that extent the ſame 
 |way from 100 upon the Line of Numbers,the 
gh moyable point will reſt upon 14 4, ,o 2. the 
ther meaſure of the Angle B required. 

| Nowhaving the knowledge of two Angles, 

| the other may be cahtily diſcovered, being the 
10 complement of thoſe two to 1 80 as aforelaid- 
© And the Angles being known, the other fide 
thi! may be alſo found by the Prcbleme afore- 
fre) going. 


| PRoB ER 

| By the knowledge of two ſides and the An. 

| gle included, to find the other two An- 

| gles axdthethird ſide, 

FF che Angle includcd be a righe Angle, this 

Tis che Proportton - As the greater fide is t6 the 
lefſe,ſo is the Tangent of 15 d.om.to the Tan- 

| gent of the lefſer Angle - 

Tllutration by uunbers. 


1 AsSide AB, 230. 2.26172. 
my To Side AD. 143-72. 2.15751 

So Tang. 45. 10.00000 
de] To Tang. ABD432d. 9.79579 
* And therefore 


hel Extend the Compaſſes upoz the Line of Vum- 
uw bers downwards from the greater te the leſſe ſide + 
n| then if you apply that extent upon the Line of T an- 
1-| gents the ſame way from 45 d. the movable point 
| will fall upon the Tangent of the leſſer Angle. 
Example 
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| Example, Inthe Rectangle triangle 4 BJ 
0 ofthe Diagramaforegoing, the ſide A B, b ben 
q Ing 230, and the fide A D, 143-72 the An the 
gle B will bee found 3 2 d.o w-For,it you ex, 
czad th: Compaſſes downwards upon the Lint the 
cf Numbers from 230 to 143, 72, that exter h 
bcing applyed the ſame way trom 45 4. at th ij 
ep of theLine of Tangents, will cauſe th! # 
movable point to fall upon 3 2 4. om: 22x thi /'* 
meaſure of the Angle B, whoſe complemen| ja 
584. 0. is the meaſure of the Angle D : And 
now the three Angles being thus diſcovered; M 
the third fide may alſo be known by the fit | 
Probleme of this Chapter. E - 4 
Bur if the included Angle be oblique, vis} ? 
either obtuſe or acute,then this is the Ano/ogj; 
As the ſam of the {ides known, is to the ditfe; 
rence of the ſame ſides - ſos the Tangent o N 

the half ſum of the Angles unknown, to N 
Tangent of half their difference - | l 
Tuſtration by numbers. en t 
DB. 271 Ang. BDC, 122 By 
D C. 100 Comp, 58 [0 
Sum. 371 Co. arith. 7.43063 | 
Differ. 173 2.23299 F 

t. , Comp. 29 974375 | 
t- , Diff. 14. 20 949737. | 
- Sum. 43-20b6CD. © : | | 
Diff. 24-49C BD. | 
And therefore. 


Extend | 
| 


P, 


I) 


» be 


An: 


| ExF- 
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Extend the Compaſſes upon the Line of Num. 
bers downwards, and outright from the Jumme of 
the given ſides, unto their difference - then apply= 
ing that extent upon the Line of T angents from 


ins the hat (umme of the Angles unknownthe mova- 


ten 


th 


| ble point will fall wpon the Tangents of half their 


difference , which being added unts the ſaid half 


th! ſur, makes up the greater, but being dedutted 
the from #t drſcovers the leſſer of the Angles you look, 


en! 
\ nd; 
ed, 


rk 


1%, 


7: 
tes 


, 
che 


CE act. a 


OT » 
An example of this Probleme, when the 
moity of the Angles oppoſed exceeds nor 45 d. 
In the Triangle B C D the fideD, B, be- 


ing 271, theſltde DC, 100, andthe Angle D, 


122 d.the angle B will be found 14 d. 40 #*- 
and the angle C, 43 d. 20 #2. For, it you ex- | 
tend the Compalles upon the Mean Lineof 
Numbers downwards from 371 ( the ſum of 
the ſides known) to 171 ( their difference ) 
that extent being applied the ſame way upen 
the Line of Tangents from 29 4. (haliche ſum 
of the Angles B and C') the movable poine 
will fall upon 14. 4. 2092. which being added 


| to29d, amounts to 43 d. 20 #2. for the Angle 


G, and being ſubſtraQtcd our of them , the re- 
mainderis 14 4. 40 2. for the Angle B. 
Two other examples of this Problemegwhen 
* moity of che Angles oppoled exceeds 45 
ore 


1. in 
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1. In the ſame Triangle C'B D, the fide(tu; 
B, being 335, theſide CD 100, and the An/Wa 
gleC 43 4, 20m. the Angle D will be x22 4po 
and the Angle B 14 d. 40 m. For if you exten{d0 
the Compalſes upon the Line of Numbers 
downwards from 435 (ihe fum of the tidgfo 
known ) to 235 ( their difference ) that ex/tit 
tent being applied upon the Line ot Tangeny 
backward ( viz, upwards) trom 68 4. 20m|45 
(the half ſamme ot the Angles D and B requi;|bt 

red) the movable point will fall upon 53 44: 
40 2. which being added to 68 d. 20 m.. their| 
jumme is 122 degr. O mu vis, the meaſure 
of the Angle D,nd being dedufted out of the 
ſame 68 4. 2099. the remainder is 14, dg 40 m|tÞ 
the Angle B, | fo 

2. Thelide BC, beivg 335, the fide BD| 0 
271, and the Angle B 144,40 ».. I demand} 
the Angles D and C - the lum wt the ſides B Cy} © 
and BD, is 606 , their difference is 64, and th 
the Angle C being 14 4. 40.29. the ſumme 
the Angles oppoſed and unknown is 165 4,| 

20 2. and haltchat is 82 4, 40 »z. Now to|T 

ſacisfie this demand, I extend the Compaſſes 

upon the Line ot Numbers downwards from 

606 to 64: then , becauſe it 1 apply. that ex- " 

rent upon the Line of Tangents backwards | - 

( viz upwards, as before) from $2 d, 40m. |Þ 

the movable point will fall as far beyond the | 

top of that Line, as the term I look for is fi- | ? 
| cuate | 


| 
[ 


deqguate on this ſide, I apply that extent down- 
\nlwards from 45 d. © 19. caufing the movable 
2 {point alfo to fall upon the ſame Line : that 
rengdone, and the ores point remaining there 
berffixed, I cloſe the Compaſſes till the other 
idg/poins, may reſt upon $2 4. 40 . And having 
ex/the Compalles fo extended, if applying thac 
engaxtent downwards, 1 ſect one of the points at 
2/454. the other will reach to 39 4.20 . whick. 
Jui.|being added to 82 d- 40 min. amounts to 122 
34|dgr. viz, the Angle D - but being deduQed 
reir] out of 8.2 d. 40 72. the remainder is 43 4. 207. 
ure #3. the meaſure of the Angle C. 
the] And In theſe three caſes having diſcovered 
2, | thethree Anglee,the other fidemay be likewiſe 
found by the firlt Probleme of: this Chapter : 
> D| Obſerve alſo, thav theſe ewo laſt examples will 
ng| not admit of crofſe-work, : and therefore ave; 
(| xceptions to the genera} Rule delivered in 
nd tkeend of the ſame Problemee. 


By PAOBL. 4 
to| The three Sides being known, to. finde the. 
| Perpendicular, and the three Angles. 


z- | "F He greateſt fide being aſfigned. for the 
ds | L Baſe, upon which the perpendicular (hal 

v. | beſuppoſed to fall, finde the ſumme and the 
18 | lifferencg of the other fides: that done, the 
i» | Proportion will be this ; As the Baſe isto the 
ſumme 


52 
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Car.cl 


C 
ſamme of the other ſides, ſo is the differenc: 
of the other ſides ro a fourth number; which 
being deduQed our of the Baſe, the perpendi. 
cular will fall ia the middle of that which re. 
mains : 

Illuſtration by Numbers. 
Side EF 23 EG 20 

Side FO 1r pr 
SUM. 24 ba 
Differ, 2 | [ut 

As Baſe EG 20. coar. S. 698g;|1lt 
ToSum. 24 I- 38021] 11 
So Differ, 2 O. 3ZO10z] 
To EC 24 - 0+ 38021] 
Dift. 17.6 FLY 

: Dif, $.8 thepartsof the baſe be 
eween C and A. Uh 
And therefore LEE . . [pre 

| Extend the Compaſſes upon the Line of Num 
bers from the parts of the Baſe nnto the ſumme( le 
the parts of the other ſides :' this done, and thi LC 
extent applyed. the ſame way from the different 9, 
of the other ſides, will cauſe the movable point u| "9. 
fall upon a fourth number, which if you ſubſtrat|% 
ont of the intire Baſe , the perpendicular will fall| © 
* the middle of the remainder». = 
| | oy 

= 
FP Ls Gram br 


the / 


7 
Tl 
ut 
to 
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Example, in the Triangle EFG, the fide 
EF being 13, ayd'thetideFG x1, andthe 
Baſe E G 20, I demand the poinr of the Baſe, 
yhere the perpendicular ought to fall, and 


[then the three Angles of the ſame Triangle : 


The tamme of the fides is 24, and their diffe- 
rnceis 2 3 I extend therefore the Compaſſes 
upon the Line of Numbers from 20 to 24.;that 


|done, in this example (becaule by the third 
|Grollary of the firit Probleme of the third 


Chapter, the numbers 20 and 2 are both re- 


[preſenced at the ſame point) you may obs 


lerve (withoar any farther ſearch che mova- 
ble point to diſcover the parts of the {egnent 
EC, vizp 2:4, Which being dedufted ont of 
20, there remains 17.6, whole halt is 8.8, 


which are the paris of the Baſe comprehen= 


,4|dd berwixt C and 4, or. betwixt A and G - 


al 


TAI- 


[conciude therefore rhat A lis the point of the 

Biſe where the perp:ndicular ought ro fall. 

Now in theTriangle AF G,the fidzs A G&GF 

ting known,as alto the Angle FAG (which 

8aright Angle by the10D.ot the 1E/.0f Excl.) 

the Argles G and F, as alſo the aa" 
E 


34 Geometrie. CAPS NCA 
F A may be found by the 1 and 2 Problemed 
this Chapter. In like manner in the Triang( 
E F A, the fides EA, andE F, as alſo the An. 
gleE AF being known , the AngleE andF| 
may be found by the 2 Probleme of this Cha 
pter- And laſtly, if you add the angles EF ! 
and AFG together, their aggregate wil 
make up the Angle EFG : and fo by tt} | 
knowledge of the three ſides have you all th] > 
parts of that Triangle throughly reſolved. | ? 


cf a] 


"— . tl 


PAOBL:£ A 
The three ſides being known, to find th T 
Area, or ſuperficiall content. d 


Rom the halt tum of the three fides dedut J 
each ſide, to the end you may diſcover tiq | 
difference betwixt the ſaid half ſum and eadhhe; 
11de : that done, the Proportions will be as fol 
loweth ; A 
Ie As 1 *5to the firſt difference, fo is the [tFqu 
cond difference to a fourth number. We 
2 «As x ws to that fourth number, ſo is the thirlhe 
drfference to 4 ſixt number, dn 
3+ As 1 is tothat fixt number, ſo is the halle 
ſum to an eight number, whoſe Square root is this 
Area required. ber 
Example, the three fides of the foreſaid Tripvi! 
angle E FG, being 20, 13, and 1, theitfng 
ſum 1844 , half thereof is 22, and the diffepvi 
rences betwixt each {ide and that half are 2yga 
9,andi1t; Tluſtratin 


Geometrie, TO 5 g 


P.yCAP. 5s 
og Illuſtration by numbers. 
OR O. 00000 
An To firſt Diff. 2 O, 30103 
4x] So ſecond Dift. 9 Oe 95424. 
:haj To 18. 1025527 
Fil : 2. Operation. 
will As. 1. ©. 00000 
thi 0.15 I. 25527 
th! So third Dif}. 11 I-04139 
To 98. 2, 29666 
3. Operation, 
fr As. 1. ©, 00000 
im To 198, . 2. 29666 
So 1 Sum, 22, I. 34242 
uf To 4356 3- 63908 
thi Root. 66 1+ 81954. 
” ke Area required 


0l | is 
And-rherefore the number required being a 
/Fquare-root I extend the Compaſſes upon the 

en Line of Numbers upwards from 1 to 2 : 
inifthen chat excent being applyed the ſame way 

dm 5(in the firſt part of that LineJthe mova- 
ſÞle point wil fall apon 18 the fourch number: 
tiftis done, and the- movable point remaining 
| Plcre fixed, cloſe the Compaſles, till che other 
r-$vint fall again upon 1 - tor that extent be- 
cihnp applyed from 11, will cauſe the movable 
vine ro fall upon 198 , the fixt number © 
2$84in, the movable point remaining there hx- 
jor _* ed; 


86 Geometrie, CAP5(( 
ed, as before, open the Compaſſes till the o{r;x: 
ther point may yet again fall upon x, and maj / 
Intercept between the legs the diſtance be{{on 
twixt 1, and 195 : for that done, if you apjyin: 
ply the ſame extent ( in the firſt part of thy, 
ſame Line ) from 22, the movable point wi 

fall upon 4356, whoſe Square-root ( by th 

22+ Probl. of the laſt Chaprer ) will appear: 

the ſame point upon the Great Line of Nun 
bers to be 66, which is alſo the 4rea require 


CR 


2, Of Sphericall ReGangle 


Triangles. : 

= —Juc 
PROBLI. 6. 436 

The two ſtdes being grven, t0 find! foci: 
Baſe. a 


JT Sphericall Re&angle Triangles, the iſlam 
which ſubtends the right Angle,is calledi1 
Baſe, which to find by the knowledge ofth|on « 
other ſides, uſe this Azalogie following - baſ, 
As the Kaz or Sine of 90 4. is to the Sit 
of the complement ( otherwiſe called theCo| A 
line ) of one of the ſides - ſo is the Go-ſineqd C 
the other {ide to the Co-fine of the Baſe: Arl C 
therefore | C 
Extend the C onpaſſes downwards #pois ih 
Lin 
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line of Sines from god. tothe Co-ſine of one of 
mathe fides * then applying that extent the ſame way 
belfrom the Co-ſine of the other ſide, the movable 
appoint will reſt 11pon the Co-ſine of the Baſe requi- 
thired, 


| Example, In the Triangle A BC, the ſide 
AC, being 274.54 m. and thefideC 3B, 11 
14,30 22. the Baſe B A wil be found 304, 0». 
jforif you extend the Compaſſes downwards 

from 90 d. to 62 d. 6 m..( the complement of 

27d, 54 8. )and after apply that extent the 
(me way from 784d, 30. ( the complement 
1011.4. 30 4, )the movable point will fall up- 
yon 604. being the complement of 304. the 


baſe required. 
In [llnftration by numbers. 
0 As Radius. 10- 00000 
q Co-tine AC. 27. 54- 9, 94.633 
i Co-ſine BC. 11.30. 9. 99119 
Co-fine AB, 30. 9. 93752 


ti 
int 


E 2  _PRroOBL. 
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__ 


PROBL* 7. 
The two ſides being known 10 find either q 5: 
the oblique Angles. | ; 
» : t 


| S the Sine of the (ide next the Angler of 
quired is to the Radizes : fois the Tar Li 
gent of the oppofite fide to the Tangent of th 4 
ſame Angle - And therefore, ca 
1- When the fide oppoſed to the Angler be 
aired excecds not 45 d. Extend the Comp 
- por the Line of Sines from the Sine of the fg Off 
adjacent to the Angle required, to go de then thi fre 
extent being applied the ſame way upon the Lim % 
Tangents, from the T angent of the ſide oppoſed! thi 
the required Axpte', the movable point will ſq 
pou the Tangent of the fame required Angle, | li 
1. Example,]n the ſaid Triangle AB Ci thi 
kde A C being 27 d.54 m. and thefideCB1j WP 
degr. 30 4. | demand the Angle A. Extay al 
the Compaſles upon the Line of Sines froq 
27 4:54. 9.t0 50 d. then that extent being aj Bc 
plied the ſame way upon the Line of Tangen| ! 
trom 114: 30 ».. the movable point will { 0: 
upon 23 4. 30 m. the Angle Arcquired. -- | al 


: Illuſfration by num bers. thi 
Sine AC. 27+ 54. 9. 6701 3 th 
Radiug 90 10+ COOOO Ar 
Tang-- BC, 11-30 9. 30846 - Cc 
Tang, A. 23, 30 9.63828 - 


Or otherwiſe thus : 


Extend 
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Extend the Compaſſes acrofle from 27 d. 
r o 54 29. Upon the Lineof Sines to 114. 30 ».up- 
 ] ontheLine of Tangents - then applying thac 
extent the ſame way from 90 4.upon the Line 
ere] of Sines, the movable point will fall upon che 
far) Line of Tangeatrs ar a point repreſenting 23 
{rh} degr. 30 291. as before: And vote, that in this 
caſe the term required will always fall our to 
ere be lefſe then 4.5 d. 
mall 2- Example, Toknow the Angle B : Ex- 
| tend the Compaſſes upon the Line of Sines 
:þ4 from 11 4. 30 94. zo 904d. then (becauſe thar 
0 xtent being applied upon the Line of Tagencs 
{| the lame way from 27 d. 54. will cauſe the 
{4 movable point to fall as far beyond the cop of 
thac Line, as the term required is {1tuate on 
this fide ) apply the ſame extent backwards 
upon the Line of Tangents from 45 degrees, 
cauſing the movable point to fall alſo 
upon the ſame Line ; for that done, and ihe 
5 movable point remaining fixed at the poing 
| where it falls, cloſe the Compaſſes cill the 0- 
{4 ther point may fall upon 27 4. 54.97. And at 
aſt that extent being applicd ourrighe upon 
the Line of Tangents from 45 degr. will cauſe 
the movable poing to reft upon 69 4. 21 m. the 
Angle B required, Or otherwiſe : Extend the 
Compaſles acroſle from 11 d. 30 #. upon the 
Line of Sines to 27 4.54%. upon the Line of 


Tangents : then if you apply chat extentback- 
x, | E 4 wards 


1 


&. | 


wards from 9o 4.upon the Lineof Sines ,: th, 
movable point will fall upon the Line of Tan 
vents at a' point repreſenting 69 d. 214 
before. And here the required Angle is al 
ways greater then 45 4. | 

2. When the {ide oppoſed to the Angle re 
quired £xceeds 45 d. Extend the Comp 3fſes m> 


on the Line of Sines from the Sine of the ſide ak 


The 


Jacent to the angle required, to 90 d. That dom) (ae 
:f you apply that extent backwards upon the Lin] the 
of Tangents from the Tangent of the ſide oppoſul 
fo the? aid required angle, the movable point mi dep 
fall npon the T avrgent of the ſame angle. $18 
Example, Inthe Dia= © if 
#ram annexed , the fide « Li 
AC being 61 4.53 m WOITteaunn | 
and BC524 4.28 m.the DW \ [7 

angle A will be found 
&7 deg. 47 m, For, the th 
Compalles being excen- | 4, 
ded upon the Line of F, 
Sines from 61 d. 53 ». | L 
to y0 4. and that extent m 
applied backwards up- A| ut 
on the Line of Tangents 2: 
from 54.4. 28 2. the movable point will fall} 2 
upon 574 47 ».. the Angle A required. And| & 
here obſerve, 1. that in examples of this kind| q 
you cannot work acrofſe - 2. the Angle her| þ 
found is always greater then 45 4, . [ 
| Probi| 


*1C PeSs cometrie. 


thy 
an PROBL, 9. 
- The Baſe and one of the oblique Angles 
| being given, to find the other oblique 
Angle. ; 


2 


#| A S the Radrus to the Cofine of the Baſe 
Av is the Tangent of the Angle xnown to 
m| the Co-tangent ot rhe Angle required ; And 
i therefore 5 
ſal 1. When the Angle given exceeds not 45 
pill degr, Extend the Compaſſes upon the Line of 
Sines from go d. tothe Co-ſine of the Baſe : then, 
if you apply that extent the ſame way upon the 
\ | Line of Tangents from the Tangent of the Angle 
| river, the movable point will fall upon the Co-tan- 
gent of the required Angle. 
| Example, In the D:agram of the {1xt Probl. 
| the Baſe A. B, veing 30 4. and the Angle A 23 
| 
| 


4,30 ». the Angle B will befound 69 4. 22 98. 
For it rhe Compaſſes be. extended upon the 
Line of Sines from 90 4, to 604.( the comple- 
ment of the Baſe ) and that extent applyed 
. | the ſame way upon the Line of Tangenrs from 
23 4. 20 7, the movable point will reſt u 

ll] 204. 38 mz. whoſe complement ( found lth ar 
1d] the ſame point ) is 69 4. 22 1m. the Angle B re- 
k| quired. Or otherwiſe by croſſe-work, thus : 
| Extend the Compatſles from' go d. upon the 
Line of Sines to 234, 30 x, upon the Line of 
| | Tangents 


_ Geometrie. 
Tangents - then that excent being applyedth 
ſame way from 604. upon the Line of Sing] ;n 
the movable point will fall upon the Line 
Tangents at the point reprefencing 20 4.38n 
as betore, And here obſerve, that (in this cafe 
th: Angle you lookfor is always lefs then 451 
Illaſtration by numbers. 
Radins IO. 0000 
Co-fine AB 39 9. 93751 
Tang. A 23.30. 9. 6383 
Co-rang. ADC 69. 22 9. 57591 
2. When the Angle given is greatec ti 
45 4. Extend the Compaſſes upos the Line of Sim 
Jrom go d. tothe Co- ſine of the Baſe : this dm 
if nous apply that extent upon the Line of Tangent 
backwards from the Tangent of the Angle £ bven, 
the movable pornt will fall upon the Co-tangent i 
the Angte required. | l 
 1- Example, Tn 'the Diagram of the in} 
Probl. B A, being 3o 4. and the AngleB 694] 1 


217. the Angle A will be found 23 4. 39m 
For it the Compaſſes be extended upon the 
Line of Sines fram-go 4, to 604. and thatex: 
tent applyed backwards upon the Line 0 
Tangents from 69 4. 21 . the movable point| * 
will fall upon 664. 3a ws. the complement of 
23 4.30m,the Angle A required. And in chis 
caſe you cannot ute crofſe-work, and the lat 
cerm found upon the Rule is always greater 
then 45 4. but the term required leffe. 
' 2 Example 
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aty 2. Example, In the Diagram produced in 
Inq] jn che laſt Probl. B A being 74 4. 6 m. and the 
ned Apgle B 66 4.30 the Angle A will be found 
57 4.47 m-For if youcxtend the Compaſſesup- 
ale] on the Line of Sines from 90 4-to 15 4:5 4 m1.& 
454 then{becauſe that extent being applyed back- 
wards, as before, upon the Line of Tangents 
from 66 d. 30 2. will cauſe the movaovle point 
to fa)l beyond that Line)if you proceed as you 
were direfted in the ſecond example of the aid 
laſt Probleme art laft the movable point 
will reſt upon 324. 13 . the complement of 
the Angle A required. Or ottterwife by croſle- 
work - Extend the Compaſſes from go 4. up- 
on the Line of Sines to 66 4. 30 2. upon the 
Line of Pangents - this done, if you apply 
that extent backwards from 15 d. 54 2. upoh 
the I ine of Sines, the movable point will reft 
wpon che Line of Tangears ac the poinc repre- 
al ſenting 32 d. 13 m2. as before. And( inthis 
mn caſe) the laſt term found upon the Rule is aJ- 
ie] ways lefſe then 45 d. bur the term required 
&'| greater. 

i PROBL. 9. 

"| The Baſe and one of the oblique Angles be- 
ing known, to find the ſide adjacent to 
;| the ſame Angle. 


ſ | S the Radirs is to the Co-ſine of the An- 


{4X gle known ; ſo is the Tangent of the 
| Baſe 
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fp 


Baſe to the Tangent of the {ide required : Anil we 


therefore, | 

1- When the Þaſe is Jeſſe then 45 d. Ex. 
zend the Compaſſes upon the Ltne of Sines fron 
90d. to the Co-fine of the Angle known : tha 
appiying that extent the ſame way upon the Lin 
of Tangents from the Tangent of the Baſe, tht 
2ovable paint will fall upon theT angent of the ſite 
required. 

So in the D:agram ofthe ſixt ProblemeB A 
being 3o d.and A 23 deg, zo mir. thefide AC 
( whether you work outright or acrofle) wil 
be found: 27 d. 54 in: And in this caſe thi 
term required is always lefle then 45 4. 

2. When the Baſe exceeds 45 d, Extend the 
Compaſſes upon the Line of Sines from go d. t 
the Co-fine of the Angle known, as before : that 
doxe,if you apply the ſame extent. upon the Line i 


Tangents backwards from the T angentof the Baſe,| 
the movable point will reſt upon the Tangent | 


the fide required. 

So in the D-agram produced in the feventh 
Problemie B A, being 74 4. 6 #2. and the Angle 
A 57 d. 47 m. the fide AC, will be found 61 
d.53». Andin this caſe you cannot work 
acroſſe, and the fide to be found will be al- 
wales greater then 45 4. 

Now it in applying the extent of the Com- 
paſſes from the Tangent of the Baſe, the mo- 
vablc point falls beyond the Line,work as you 
were 


t 

Q 
bo 
th 


T 


UI CAP.5; 


\nd| were before dire&ed in the ſecond example of 


Ex. 


Yom 
then 


the ſeventh Probleme aforegoing, and ſo (hall 


you alſo in that caſe diſcover the {ide you look 


tor, which will then alwaies happen to be leſs 
then 45 4. 
PR oBL. 10. 
The Baſe and one of the oblique Angles be- 
ing known , to find the ſide oppoſed to 
the ſame Angle. 


S the Radins is to the Sinz of the Baſe, ſo 
is the Sine of the Angle known to the 
Sine of the fide required : And therefore, 

Extend the Compaſſes upen the Line of Sines 
from 90 d, tothe Sine of the Baſe : for, that ex- 
rent berng applied the ſame way from the Sine of 
the grven Angle, will cauſe the movable point to 
fall upon the Sme of the ſide required. 

Example, In the Diagram of the {ixt Prob- 
leme;to know the fid- BC,extend the Compal- 
ſesupon the Line of Sines from 90 4d. to Zo 4. 
then if you apply that extent che ſame way 
from 23 4. 30m. the movable point will fall 
upon 11 4. 30 22. the {ide required. 

Illstration by Numbers. 


Radins 10, 02000 
Sine AB 3o 9, 69897 
Sine A 23.30 9. 66070 
Sine BC 11.30 9.29907 
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| PROB L, II. 
One of the ſides and the oblique Angle next 
unto it being known, to find the Baſe. 


S the Co-fine of: the Angle known is to 
ro the Radins; 1ois the Tangent of the 


fide given to the Tangent of the Baſe: And 


therefore, 


1- When the ſide given exceeds not 45 d. 


Extend the Compaſſes upon the Line of Sines from 
the Co-ſine of the Angle given, unto god. This 
done, and that extent applyed the ſame way upon 
the Line of Tang ents from the T angent of the ſid 
| given, will cauſe the movable point to fall upon 

the Tangenz of the Baſe. So in the Diagram of 


the ſixth Probl. the Angle A being 239. 30m | 


and the {ideAC, 27 d. 54m. the Baſe B A, 
will be found 3o 4. o 9. Burt here, it the mo. 
vable point chance to fall beyond the Line, 
proceed as you have been before directed in 
the ſecond example of the 7. Probl. And 
in that caſe the term required will alwayes, 
prove greater then 45 4d. | | 
Tllnftration by numbers. 


Co-line. A. 23. 30. 9. 96239 
Radius IO, COOOO 
Tang. AC. 27,54 9. 72392 
Tang. AB. 30. 9.76143 


24 When 
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2. When th? given ſide exceeds 45 d. Ex- 
rend the Compaſſes npox the Line of Sines from the 
Co-(ine f the angle given, wnto go d. then, ifyou 
aply that extent upon the Lime of T auzents back- 
wards from the Tangent of the ſige gen, the 
mwvable point will fall upon the T angent of the 
Baſe. So in the Diagram of the ſeventh Probl. 


[the Angle A being 57 4. 47 mm. and the {ide 


AC 61 4.53. the Baſle B A will be found 


1744. 6 4. And here the term ſought for is 


alwaics greater then 45 4, 


PrxoBL: 12. 
(ne of the ſtaes and the oblique Angle next 
anto it being known , to find ihe other 


| ſide. 


S the Radizs is to the Sine of the fide gi- 
ven; fo is the Tangent of the Angle 


| inown to the Tangent of the 1ide required : 


Andtherefore, 

1, When the Angle given exceeds not 45 d. 
Extend the Compaſſes upon the Line of Sines from 
90d, unto the Sine of the grven ſide : this done, 
and that extent applied the ſame way upon the 
Line of Tangents from the 1angert of the ang te 
brown, will canſe the movable point to fall upon 
the Tangent of the fide required. So in the Di- 
4ram af the fixc Probl. A C being 27 4: 54 22. 
and the apgle A 23 4, 30 mz. the fide & C "_ i 
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he found 114. 30». And in examples of thi 


kind croſs-work may beuled , and the tern 


ſoughr for is always lefſe then 45 4. 
Illuſtration by numbers. 
Radius 10. COO0 
Sine AC 297.54 9 67015 
Tang, A 23.30 9. 638% 


Tang. BC 11-30 9, ZO8y 


0/ 


t 


2. When the Anglegiven cxceeds 45 d+ Ex|'0 
tend the Compaſſes as before : which done, if mn th 


apply that extent uponthe Line of T angents batk: 


wards from the Tangent of the given angle , thi\\0 
»ovable paint will fall upon the Tangent of th at 
- ſide required, So in the Diagram of the (eventi}'® 
Probl. B C, being 54 degre 28 min, and th] /* 
Angle B 66 degr. 30 #7. the fide AC willb of 
found 61 4.53 mim. This ex2zzp!c and the like wy 


cannot be p-rtormed by crotle- work 5 an 
here che term found is always greater then 1; 
degr. But if in applying the (Zompaſles back 
wards the movable point chance to fall be 
yond the Line, work as you were before di 
rected in the ſecond examp!e of the feventi 
Probleme of this Chapter , and then will the 
term required be alwates leſs then 45 4. 


PRoOBL 


| 
( 
. 
( 


_ PROBL, 13. 
CI 


One of the ſides and the oblique Angle next 
unto it being known, to find the other 
oblique Angle. 


Oo 
E2 


S the Radius to the Co-fine of the given 


$4 ide : ſo is the Sine of the Angle known, 
F,1t0 the Co-fine of the Anglerequired: And 
-,q| therefore 

ck Extend the Compaſſes upon the Line of Simes 
hl from go d to the Co-(ine of the fide given : this 
kl anegthat extent being applyed the ſame way from 
nckl the Sine of the grven Angle, will reach to the Co» 
hel fe of the angle required, So in the Diagram 
|þ4] of the ſixt Probleme A C, being 27 d. 54m. 
;$10d the Angle A 23 d. 3o 2. the Angle B will 
de found 69 d. 22 mm. 

| Hluffr ation by numbers. 


and 


4 Radius IO. C0000 
b, Co-fine. AC. 27.54 9. 94633 
4; Sine. A. 23.30 9. 60070 
ry Co-ſine. B. 69. 21. 9. 54703 
the 


PROBL. 14» 

One of the ſides and the Angle oppoſed unts 
it being known, to find the Baſe. 

AS the Sine of the Angle given is to the 

Sine of the fide given : ſo is the Radins to 

ite Sine of the Baſe : _ therefore 


_ 


Extend 


Ps 


= 
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Extend the Compaſſes from the Sine of the An- 
gle given to the Sine of the given fide : then iſ yu 
«pply that extent from ga d. the movable poin 
will fall upon the Sine of the Baſe. So in the Du- 
gram of the fixt Probleme, A, being 23 4. 3 
2. and the fide BC 114. 30 #.. the Baſe BA 


will be found 304. om. 
Illuſtration by Numbers. 
Sine A 23.30 _- 9. 60070 
SineBC 11.30 9. 2996) 
Radius I©0.00000 
Sine AB 30 9. 6989) 


PROBE. T5. | 
One of the ſides and Angle oppoſed unto i 
being known, to findthe other obliqt 
angle, | 
' A Sthe Co-fineof the fide. given is to thi 
= ®Cofine of the Angle given ; fo is the Rx 


dius to the Sine of the Angle required : And 
therefore, | 
Extend the Compaſſes from the Co-ſine of tit 
grves ſideyto the Co-fpne of the given Angle : thi 
done,that extent being applied the ſame way frm 
the Radins, will cauſe the movable point to fall uy 
on the Sine of the Angle required. So in the Di 


| » n "I 
*Ja ' 


t 


nel 


«gram of the fixt Probleme, the fide A © be-|{;, 


ing 27 d. 54, 9. and the Angle B 69 4,21 m.tit|4 
Apgle A will be found 23.4, 30m kk 
: . | Tifire| 


n AY 
” 
of T1 x y 
. Jo 


Geometrie. © on 
Illuftration by Numbers, 


Co-fine AC 27.54. 9. 94633 | 

Co-ſine B 69,22 : 9+ $4.70 
” Radius Fen cove 
y Sine A 23.30 9. 6007© 


=> EE 


PROBL. 66. 


70 One of the ſides and the Angle oppoſed ants 


it being known, to find the other ſide. 


AS the Tangent of the Angle given is tothe 
Tangent of the fide given ; to is the Radi- 
- the Sine of the fide required; And there- 
ve, - 

1. When neither the Anglenor fide given 
aceeds 45d. Extend the Compaſſes downwards 
qu» the line of Tangents from the T angent of the 
lngle given, to the T angent of the fide given : 
ths done, that extent being applied the ſame way 
p the Line of Sines from go d. will reach to 
the Sine of the ſide required. | 
$0 in the Diagram of the fixt Probleme,the 
ingle A being 23 4:30. and the fide BC 
14. 30x."the fide A C will be found 27 deg- 
4 2122», 
2. When the Angle and the fide given do 
ach of them exceed 45 d. Extend the Compaſ- 
ſe upon the Line of Tangents upwards , from the 
langent of the angle given, to the Tangent of the 


[ſte given : then, if you apply that extent back: 
þ F 2 


wards 
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wards upon the Line of Sines from 90 d. the ms. 
vable point will fall upon the S1ne of the fide 1. 
quired. 

So in the Diagram of the ſeventh probleny 0 
the Angle B being 66 4.30 m. and the fide A( 
61 4. 53 4, the fide BC will be found 54 dt, 
23 min, 

3. When the Angle is greater, and the ſid 
lefle then 45 d. Extend the Compaſſes upon th 
Line of Tangents downwards from 45 d. to thiol 
Tangent of the anyle given : then, if that exten| 
be applied the ſame way from the Tangent of th|ilt 
given fide,the movable point will fall upon a poin ſen 
which upon the Line of Sines repreſents the Sin| je 
of the ſide required. the 

So in the D:agrars of the fixt Probleme, th] j0« 


Angle B being 69 4, 21m, and the fide A(| vil 


27 d. 5.4. the fide BC will be found 11 4 
309, And here obſerve, that examples of tii 
kind may likewiſe be performed by croſk| | 
work, the cxtent of the Compaſſes being ap| £ 
plied backwards - For, having extended th| < 
Compaſſes acrofle from 69 d. 21 #4, upon tit 
Line of Tangents to 9o 4. upon the Lined 
Sines,if you apply that extent backwards ailljy, 
acrolle from 27 deg, 54. 23m. upon the Lined| , 
Tangents,the mwuvable point wil fall upon] , 
Sine of 11 d, 30 #..the fide required, 
Probl A 


"i 
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th PROBL. 17. 


one of the ſides and the Baſe being known, 
AC to find the Angle oppoſed to the ſame 
dl ſide. 


fd) A S the Sine of the Baſe is to the Radius, fo 
| ** 1s the Sine of the fide known to the Sine 
t ofthe Angle required - And therefore, 

tenl If you extend the Compaſſes from the Sine of. 
th] the Baſe #nto 90 d. that extent being applied the 
oi] (ae way, will reach from the Sine of the green 
Sin jade u7to the Sine of the Angle required. Soin 
the D:agram of the fixt Probleme B A being 


[4 


th[30d, and che fide BC 11 4. 30 m. theangle A 


\(] vill be found 23 4: 3029. 


lt Illuſtration by Numbers. 

hi] Sine A B30 9. 69897 
ſk Radius 10, 00000 
| Sine BC 11.30 9.20967 
4 Sine A 23 30- 5: Goo70 
0 PROBL: 18. 


Blze of the ſides and the Baſe being known, 
i to find the oblique Angle adjacent unto 
that ſide. 


AS the Tangent of the Baſe is to the Tan-. 
* ®zent of the given fidez ſo is the Radius 
. F 3 tO 
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wards upon the Line of Sines from 90 d. the ms. 
vable point will fall upon the S1ne of the fide t. 
quired. 

So in the Diagram of the ſeventh problene 
the Angle B being 664.30 m. and the fide A( 
61 4. 53, the fide BC will be found 54 de, 
28 min, 

3. When the Angle is greater, and the ſid 
lefle then 45 d. Extend the Compaſſes upon th 
Line of Tangents downwards from 4.5 d. to th| 0 
Tangent of the angle given : then, if that extm| 
be applied the ſame way from the Tangent of th( i 
given frdethe movable point will fall pon a poi l 
which upon the Line of Sines repreſents the Sin) 
of the ſide required. th 

So in the D:agram of the fixt Probleme, the] 3c 
Angle B being 69 4d. 21, and the fide A(|V 
27 4. 54m. the fide BC will be found 11 4; 
309, And here obſerve, that examples of tii 
kind may likewiſe be performed by croſſ 
work, the cxtent of the Compaſſes being ap 
plied backwards : For, having extended ti 
Compaſles acrofle from 69 d. 21 2, upon tit 
Line of Tangents to 90 4, upon the Lined 
Sines,if you apply that extent backwards aud 
acrolle from 27 deg, 54. 9m. upon the Lined 
Tangents,the mwuvable point wil fall upontit 
Sine of 11 4d. 30 m,the ſide required, 


Probl|d 
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le th: PROBL. 17. 


one of the ſides and the Baſe being known 
- to find the Angle oppoſed to the ſame 


de ſide. 


e lid S the Sine of the Baſe is to the Radius, ſo 
» th © is the Sine of the ſide known to the Sine 
o th ofthe Angle required - And therefore, 
xteml . If you extend the Compaſſes from the Sine of. 
of thl the Baſe unto 90 d. that extent being applied the 
vin ſame way, will reach from the Sine of the given 
Sin] fde unto the Sine of the Angle required. So in 
the D:2agram of the fixt Probleme B A being 
,th{3od., and the tide BC 114. 30 . theargle A 
AC| vill be found 23 4: 30. | 


ds, Illuſtration by Numbers. 

cli} Sine A B30 9. 69897 
oſt} Radius 10, C0000 
'ap| Sine BC 11. 30 9. 29967 
rx Sine A 23 30. 9. 60070 
| 

edt PROBL: 19. 


" (ze of the ſedes and the Baſe being known, 
- to find the oblique Angle adjacent unto 
ml that ſede. 


bl AS the Tangent of the Baſe is to the Tan- 
ws *gent of the given ſides fo is the Radius 
| F 3 tO 


74 Geometrie. Cars; 
to the Co-fine of the Angle required ; And 
therefore, - $ 

1, When neither the Baſe nor the fide given 
exceeds 45 d. the extent from the Tangent of the 
Baſe to the T angent of the ſide given, being appli- 
edthe ſame way, will reach from 9g d. to the Ci 
fire of the angle required. ; 

So in the Dr/agran of the fixt Probleme, the 
Baſe B A, being 304. andthe fide AC, 274, 
54 72. the Angle A will be found 23 4. 30m, 
Andain this caſe croſſe-work may alto beuſed, 


af you apply the Compaſſes the ſame way thy 
were exgended. | | 
| . Illuſtration by Numbers. 
| Tang. AB. 30. W 9- 7614 
Tang. AC. 27.54. 9. 7330! 
Radius, IO. 00000 
Co-ſine A. 23. 30, 9s 9623 


2. When the Baſe and the fide given do eact 
of them exceed 45 d. The extent upwards frm 
the Tangent of the Baſe to the Tangent of tl 
given ſide, being applied backwards, will reach 
from go d. to the Co-ſine of the Angle required, 

_ Sointhe Diagram of the ſeventh Problem, 
the Baſe B 4, being 744. 6 »- and the {ide 
AC, 61 d. 53 . the Angle A will be found 
57 4.47 9. Howbei: in this caſe crofſe-wort 
hath no place. 

' Ze When the Baſe is greater, and the fide 
lefle then 45d, Work asYou were —_ - 
thir 
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third Relle of the ſixteen Probleme aforegoinge © 


PrROBL. 19. 
One of the ſides and the Baſe being known, 
to find the other ſide. | 


S the Co-ſine of the ſide given is tothe 

Radirs ; ſo is the Co-line of the Baſe to 

the Co-ſine of the fide required : And 

therefore, ; | 

The extent from the Go-ſine of the fide giver 

to g0 d. being applyed the ſame way, 'will reach 

from the Co-ſine of the Baſe, to the Co-ſine of the 
fide required. | i 

| So in the Diagram of the fixt Probleme the 


| Baſe B A being 3o 4. and the fideAC, 274. 


54%. the fide BC, will be found 11 4. 30m. 


Illuſtration by numbers 
Corfine A C. 27.54 9.94633 
Radius, | 10. 00000 
Co-fine. A B. 30. 9.93752 
Co-ſine. BC. 11.30» 9.99119 

PROBL, 20. 


The two oblique Angles being known,to find 
| theBaſe, 


S the Tangent of one of the Angles is to 
C'Lihe Co-tangent of the other Angle ; fo 


F 4. is 
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i the Rad:ins to the Co-fine of the Baſe : And| 


therefore, 

1. When one of the Angles given, and the 
complement of the other are each of chem lefle 
then 45 d. The extent from the Tangent of the 
Angle leſſe then 45 d. unto the Co tangent of the 
other, will reach from go dg te the Co-ſine of the 
Baſe. Soin the Diagram of the ſixt Problem 
the Angle A being 23 d. 30 », and the Angle 
 B694.21 ». the Baſe B A, will be found 
d. And here crofſe-work may likewiſe br uſed, 


Illuſtration by numbers 
Tang. A. 23. 30. 9. 63828 
Co-tang. B, 69. 22. 9. 57582 
Radius, IO. 00000 
Co-fine. AB. 30. 9. 937544| 


2- When oneot the Angles is greater, and 
the complement of the other lefſe then 4; 
a. Proceed as you have been taught m the thiri 
Rule of the 16 Probleme a foregoing. 


PROBL. 2TIs 
Zhe two oblique Angles being known, t1 
find either of the ſides, 
A S the Sine of one of the Angles is to the 


Co-line of the other Angle: ſois the Ka 
dins to the Co-line of the 11de oppoſite to 


the .ngle, whoſe Co-ſine was taken - And 


therefore, 


« The 
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The extent from the Sine of one of the Angles 
given, #0 the Co-ſine of the other, being applied 
the ſame way, willreach from go d, to the Co-/ine 
if the fide oppoſed to the Angle, whoſe Co-ſine 
was taken. | 

So in the Diagram of the ſixt Probleme, the 
Angle A being 23 4. 309. andthe Angle B 


e|69d. 21 9. the fide AC, will be found 27 d. 


oF Tuftration by nun bers. 
Sine. A. 23+ 30: "9. 60070 
Co-ſine. B- 69, 22. 9.54703 
Radius I0. oÞ000 
Co-ſine. AC, 27+ 54- 9. 94633 
3. Of Spherical! Obiiquangle 
Triangles. 


PROBL, 22. 

Two Angles and aſide oppoſed to one of thene 
being known, to find the ſide oppoſed 10 
the other. 

S the Sine of the Angle ſubtended by the 


fide known is to the Sine ofthe ſame 
fideg fo is the Sine of the Angle ſub- 


tended by che fide required,to the Sine of that 

lide: And therefore, 
The extent from the Sine of the Angle oppoſed 
fo 
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zo the fide kyown, unto the Sine of the ſame jig bei 
being applyed the ſame way from the Sine of tid 
@zg le oppoſed to the fide required, will reach to th113 
Sine of the ſide ſo required. 7 

Soin the D-agrarz of the fixt Probleme, the 
AngleE, being 38 d. x5 9. the fide B A, 304 
and the Angle A 234. 30 4. the ſide BE, will 
be found 18 d. 47 m2. | | 
|  Tlluſtrationby numbers. 


Sine E. 38. 15. co. ar. O. 2081; 
Sine AB. 35. 9+ 698g 
Sine A. 23. 30» 9. 60670 
Sine B E. 18. 47. 9+ 50791 f 
fl 
PROBL* 23, ? 


Two ſides and the Angle oppoſed to oner| » 
them being known, to find the Angle of) ' 
poſed to the other (ide. 

( 


A S the Sine of the {ide ſubtending the An- 
gle known is to the Sine of the ſame An: 
gle; ſo is the Sine of the (ide ſubtending the 
Angle required, 1o the Sine of that Anglc: 
And therefore, 

The extent from the Sine of the fide ſubter- 
ding the angle known, to the Sine of the ſame at 
gle, being applyed the ſame way, will reach fron 
the Sine of the fide ſubtending the angle required, 
to the Sine of that angle. © 


Soin the Diagrams of the fixt Sema" A 
— wp 
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e fidybring 39 d. the Angle E 384, 15 ». and the 
f thiide BE 18 d. 47 1». the Angle A will be found 
to thtg 4.30 | 


e, the Hllsftration by numbers. 

30d) | 

will Sine AB 30. Coar. ©. ZoIOZ 
Sine E 38. 15 9.79176 
Sine BE 13-47 9. 5079TI 

82;| Sine A 23:30 9. 60070 

8g) | | 


19] The ſtadious Reader hath by this time ( I pre= 
791] (ume ) ſo well acquainted himſelf with the turn- 
mgs aud windings of this Inſtrument , that in 
the re ſolution of moſt of the inſumg Problemes it 
elf will ( 7 conceive ) be onely neceſſary to produce 
Uh the bare Analogie, without annexing either Rule 
w e:cample , as heretofore and to refer the proper 
| applicatiou thereof to his farther induſtry and diſ- 


"| cretion, 


- PrOEL . 


Geometry. 
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PROBL. 24. 
In any of the Triangles annexed, the ſide 
AB, awd AE, together with the Angh 
A, being know, to find the fide BY. 


| bp an obliquangle Tri- 

angle, when the terms B 
| propounded are two ſides : 
and one Angle, or two * \ E 


yet the term required un- 
diſcoverable by the two laſt premiſed Prob- 
lemes, you are to conyert ſuch a Triangle in- 
totwo Rectangle Triangles, by ſuppoliing a 


perpendicular to be let fall from any one of 


the Angles upon his oppoſite fide, in fuch 
ſort that two of the terms propounded may 
in one of thoſe ReCangle Triangles till re- 
main given & intire;for by this means all the 
other parts of ſuch a Triangle thus converted, 
may be readily diſcovered by the Analogies of 
ReQangle Triangles : And the perpendicular 
thus imagined, will fall within the Triangle, 

| wacn 
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when the Angles adjacent to the fide upon 
which it falls,are of one and the ſame kind 3 
that is, both acate, or both obtuſe; but other- 
wiſe without the Triangle , when thoſe An- 
ples are of differing kinds, viz. the one acute, 
and the other obruſe, as plainly appears by 
the Triangles annexed, in which ( having the 
fides AB,andAE, as alſo the Angle A pro- 


pounded ) to find the fide BE, uſe theſe ana- 


bgies following . 

1- As the Radzusls to the Coſineof A; fo is 
the Tangent of AB, tothe Tangent of A C. 

2+ As the Co-line of AC, to the Co-ſine 
of CE; 1o is the Co-fine of A B, tothe Co- 
fine of BE. 

And here obſerve, that (to come to the 
knowledge of C E, ) in caſes that reſemble the 
ticſt of the Diagrams annexed , having tound 
AC, you are to dedut itout of AE; again, 
in ſuch cafes as are like the ſecond Diagram 
AE, ought to be dedufted out of AC; and 
laſtly, in thoſe chat reſemble the third Di- 
arram AC, and AE, are to be added toge- 
ther. 


PROB, 


7 
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PROBL, 24. 

In any of the Triangles annexed, the ſide 

AB, awd AE, together with the Ang 

A, being known, to find the fide BE. 


N an obliquangle Tri- 

angle , when the cerms B 
propounded are two fides : 
and one Angle, or wwo : \ E 


yet the term required un- 

diſcoverable by the two laſt premiſed Prob- 
lemes, you are to convert ſuch a Triangle in- 
totwo Rectangle Triangles, by ſuppoling a 


perpendicular to be let fall from any one of 
the Angles upon his oppoſite fide, in ſuch | 


ſort that two of the terms propounded may 
in one of thoſe Refangle Triangles till re- 
main glven & intire;for by this means all the 
other parts of ſuch a Triangle thus converted, 
may be readily diſcovered by the 4nalogies of 
ReCtangle Triangles : And the perpendicular 
thus imagined, will fall within the wang, 
wacn 
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when the Angles adjacent to the fide upon 
which it falls,are of one and the ſame kind 3 
that is, both acute, or both obtuſe; bur other- 
wiſe without the Triangle , when thoſe An- 
ples are of differing kinds, viz. the one acute, 
and the other obcuſe, as plainly appears by 
the Triangles annexed, in which (having the 
fides AB, and AE, as alſo the Angle A pro- 
pounded ) to find the fide BE, uſe theſe ana- 
logies following . 

1- As the Radzusls to the Colineof A; fois 
the Tangent of AB, tothe Tangent of A C. 

2+ As the Co-line of AC, to the Co-ſine 
of CE; 1o istheCo-fine of AB, tothe Co- 
fine of BE. 

And here obſerve, that (to come to the 
knowledge of C E, ) in caſes that reſemble the 
firſt of the Diagrazzs annexed , having tound 
AC, you are to deduct irout of AE; again, 
in ſuch cafes as are like the ſecond Diagram 
AE, ought to be dedufted out of AC; and 
laſtly, in thoſe chat reſemble the third Di- 
arram AC, and AE, are to be added toge- 
ther. | 


ProB, 


Geometric, _ Cap, 


PxoBL. 28. 
In the ſame Triangles AB, andA_FE, together 
with the Angle A, being known , to f »d either 
of the other Angles, and n amely ( for example) 
the Angle E. | 


S the Radius to the Co-fine of A; ſois 
the Tangent of AB, to the Tangent 

of AC. 
2. As theSineof CE, to the Sine of A C, 
fois the Tangent of A , to the Tangent of E, 


---Þ O B L. 26. 
AB, aud BE, together wth A, being known , 
finde AE. 


"A; the Radius to the Co-ſine of A ; ſois 
the Tangent of AB, to the Tangent of 


— 6 the Co-ſine of A B, to the Co-fine of 
BE. ſo is the Co-fine of A C, to the To-ſine 
of CE. 
ProBL. 27, 
A B, _ B E., together with A, being brown, ts to 


find B 
AS the Radius to the Co- fine of A B; {o 
is the Tangent of A, to the Go-rangent 
of A BC. A 
2 4 11S 


APY, 


ether 
either 


vple) 
ſois 
gent 


A C, 
ff E, 
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2. As the Tangent of B E, to the Tangenc 
A B; 1o is the Co-fine of ABC, to the 
Co-Cmeof G BE, 


PA oBL. 28. 
A and B, together with AB, being hnown , to 
find either of the other ſides , and namely ( for 
example ) the ſide BE. 


i AS the Radius tothe Co-lineof A B; fo 
is the Tangenr of A, co the Co-tangenc 

da ABC, 
2. As the Co-fineofCBE, to the Corſine 
«AB C ; ſois the Tangent of A B, to the 


|[Tangentof BE,. | 


PROBE. 29, | 
A and B, together with A B, being known, to 
fund E, 


1. A S the Radius to the Co-fine of A B; fois 
the Tangent of A, to the Co-tangent 

of ABC. 

2. As the Sine of ABC, tothe Sine of C 


Ls ſo is the Co-ſine of 41, to the Co-ſine 
JotE 


4 


ProBL. 


33 Geometrie. © 
PROBL. 230. 
Auand E., together wth AB, being known, » 


I. A S the Radius eo the Coline of 4; ſoj 
the Tangenr of .A B, to the Tangent « 


Caz; | 


AC. 
2. Asthe Tangent of Z, to the Tangen|® 

of A; ſo is the Sine of AC, to the Sine 
CE, i 
PR OBL. 3I- on 

A and E, together with A B, being known, v 
find Be 


; S the Radius to the Co-fine of AB.:|?* 
ſo is the Tangent of A to the Co-|8 
Tangent of A BC. 
2. As the Co-ſine of A, to the Co-ſined|! 

E : ſo is the Sine of A BC, to the Sine of( | 
BE. fr 
PROBL. 32. = Iu 

Three ſides being known, to find any of the angle, 


D the three ſides together , then from th] 
the half ſum chereof ſubcrat the fide op- | 9 


pofitero the Angle required : this done, the |f? 
proportions will be as followeth - ha 

I. As the Radrus tothe Sine of one of the ſides |v* 
zucluding the angle required : ſois the Sine of | 
the otber ſide including the ſame angle, to a fourth |'0 
Sntes 


4 Hs 


2. As that fourth Sine is to the Sine of the 
lalf ſas of the ſides:ſo is the Sme of the difference 
law#ixt that half ſum, and the ſide oppoſed tothe 
wele required, to a ſeventh Sine, berwixt which 
ſoy\#d 90 d,( at the end of the Line of Sines ) if you 
it of pith your Compaſſes diſcover the half Aſt ance, 
that pPoirt ſhall repreſent unto you an arh, wheſe 
onmplement being doubled is the angle you Look for. 
So in the D:/agram ofthe fxe Probleme'che 
ide A B, being 3o d-the ſide BE, x8 d. 47 m. 
wd che fide A E, 42 degr. 51 3:9. | demand 
[the Angle B : The ſum of the {1des is 91 d. 38, 
9 "|. halt thar ſumis 45 4-49 w. Thetide AE, 
being ſubtraQed out of chac half,there remains 
B.[:4-58 . And therefore to Gitcover the Ane 
| B, proceed thus - 
Extend the Compatles upon the Line of Sines 
of} from 90 4, unto 304. then applying that ex - 
tent the ſame way, and upon the tame Line 
from 284. 47 #. the movable point will fall 
upon 9 4. 16 2. again, that point remaining 
there fixed, extend the compaſſcs (o far that 
| their ocher point may reſt upon 45 4d. 4992. 
m |this done, and that extent applyed che ſame 
way from 24. 58 #7. will cauſe the movable 
ie | point at laſt ro tall upon 134d. 2092. whole 
half diſtance rowards 904, will happen upon a 
5 |pvint repreſenting 28 4. 42 m.whoſe comple- 
f | nent(viz,.61 4.18 #2. being doubled,amounts 
þ [0122 d. 36m, the quantity of che Angle B 
r£quired. G Tlluftra- 


47.5, Ceometrie. 
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1lleſtration by Numbers. 
Radius. IO. 000M 
Sine. AB. 30. 9. 69897 
Sine. B E., 18. 47+ 9- 530791 
FourtheSine. 9. 2068) 
Sine i ſum. 45+ 49- 9. 8555 
Sine Diff. 2.58, 8. 71395 
Seventh-ſine 9. 36265 
Radius. IO+ 0000 
Sine. 28, 42. 9+ 68132 


Comp. 61. 18. being doubled 
18 122. 36. Theangle AB E. 


PROBL. 33. 
The three Angles being known, to find any of th 
ſraes. 


F in ftead of the greateſt Angle, you tait 
his complement to 180 4- the Angles cor 
vert themſelvs into fides, and the tides int) 
Angles, and then { by conſequenc ) the ope- 


| ration will be the ſame wich char of the lat 


Probleme. 


CC  ERIR——s 


4. Of divers other Geometrical 
Figures. 


— 


Robl.. 34. The Diameter of a Cirele bein; 
known, to find the Circumference. th 
| | c 


Po 


000 


CAP. 5. 
The extent upon the Lineof Numbers from 
1to the Diameter, will reach from 3. 142 to 
the circumference. 
Probl. 35. To find the ſuperficial content . 
The extent from 2 to the Diameter being 
twice repeared from .785 4 will reach to the 


[Content. Otherwiſe thus : The extent upon 


the Great Line Numbers from 1 ro the Diame» 
ter, will reach upon the Mean Line of Nume 
ders from .7854 to the content. Or yet thus 2 
the extent upon the Great Line of Numbers 
ſom 1 to 47854. will reach upon the Mean 
Line of Numoers from the Diameter to the 
Content, And in this manner may divers of 
the inſuing Problemes be diverſified, which 
(as be fore)] refer to the diſcretion of che Pra- 
tioner. 

Probl. 36. To find the ſide of the ſquare,whych 
may be mſcribed within the ſame Circle. 

The excent from 110.7071 will ceach from 
the Diameter to the fide of the ſquare requi- 


Fred. 


Probl. 37. Having the Circumſerence, to find 
the Diameter. 
The extent from 1 t0.3153 will reach from 


the Circumference to the Diameter. 


Probl. 38, To find the ſuper ficiall Content. 

The extent from 1 to the Circumſerence 
ting twice repeated from 07958, will reach 
tothe content, Or, &c. 
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Probl. 39. To find the fide of the ſquareygwhitl 
may be inſcribed within it. 

The extent from 1 to the circumference, 
will reach from .225 1 to the fide of the iquar 
required, | | 

Probi. 40. Having the Content of a Cirel, 
to find the Diameter. 

The extent from x to 1. 273 will reach 
from the content to another Nucnber, whoſe 
ſquare-root js the Diamecer required. 

Probl. 41. To find the Circumferexce, 

Theextent from 1 to 22.57 will reach fron 
the content to another number, whoſe ſquare: 
root is the clrcumference required. 

Probl. 42. To find the fide of the ſquare equal 
runto it, 

Extra the ſquare-root thereof ;by the 1; 
rhe 2 of the laſt Chapter, and you have you 

cfire. 


Probl. 43 The breadth of a long ſquare bein | 


given in Inch-meaſure, and the length in Fatt: 

meaſure, to find the Content 1n feet. 
The extent from 132 to the breadth in in 

ches, will reach from the length in feet tothe 


content in feet, Or, vice verſa, the extent from|, 
12 to the length in. feet, will reach from the|! 


breadth in inches to the content in feet. 
Probl. 44. The breadth and length of a lug 


ſquare being given in Foot-meaſure, to find tht 
Content thereof iu yards, 


The 


Geometrie, Capi 
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The extent from 9 to the breadch, will 
reach from the lengthto the Content in yards. 
Or, &c. | 
Probl. 45. To. find the Content in fingle 
Prrches. 

The extent from 16. 5 to the breadth, will 
zach from the length co the content in ſingle 
ferches. Or, &c. 

Prebl. 46. To find the Content mſquare- 
frches,otherwiſe (in Archite&ure)called Poles. 
The extent from 272. 25 tothe breadth, 


[mill reach from the length to the content in 
Poles. Or, &c. | 


Probl. 47. The breadth and length of a long 
lhuare being given in Perches, to find the content 
i® Acres, 

The extent from 160 to the breadth , will 
ach from the length ro the concentin Acres» 
Or, &c. 


.| Probl. 48. The breadth and depth of a ſquare 


teftangle ſolid, berng givtn in Inch-meaſure,and 


|! length in Foot-meaſyre , to find the content 
hereof in Feet, - 


The extent from 12 to the breadth or depth 


ld Inches, being twice repeated from the 
mgch in feet, will reach to the content in 
feet, Or, &Co 


Probl. 49. The breadth and depth of a Reit- 


Nile ſolid ( not jnſt ſquare) being kyown in 


G 3 Inch» 
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Inch-meaſure , and the length in foot meaſurey 
xd the content in Feet. 

Find ( by the tenth Probl/eme of the la 
Cr mae, the mean proportional berwixt 
the breaath and che depth ; for then, che «x 
tentfrom 12 to that Mean Proportiona), b-- 
ing twice repeated from the length in tect, wil 
reach to the contenc in Feet. 


Probl. 50, The breadth and depth of a Reft-| 


argle ſold ( not juſt ſquare ) being known in 
Foot-meaſure , to find the Baſe or ſuper fictes a 
the end thereof, | 

The extent from 1 to the breadth, wil 
reach from thedepth to the Bale required. 

Probl. 51. The Baſe and length of a Rettangit 
folid being known in Foot-meaſure , to find tit 
content in Feet, 

The extent from 1 to the Baſe, will reac 
from the length to the content. 
| Probl. 52. Having the Diameter of a Cylin- 
der, to find the Baſe. 

The Baſe of a Cylinder being a perfe& Cir: 
cle, this Problemze may be reſolved by the 35, 
aforegoing. | 

Probl. 53. The Baſe and length of a Cylindn 
being known, to find the content. 

The extent trom x to the Baſe, will reac 
from the length co the content: | 

Probl. 54. Having the Axis of a Sphere , i 
find the ſuper ficial Fo nt = nd Th 
f 


ug 


1{ 


e 


P.y, ( P. 6, 
ret The extent from 1 to the Axz9,being twice 


Aftronomie, gT 


repeated from 3. 142, will reach to the ſuper- 
hcial content required. Or, &c. 
Probl. 55. To find the ſolid Content. 


The extent from 1 to the Ax#,being thrice 


.. repeated from +5238, will reach to the ſolid 
j}| Content required. Or, &ce 


The uſe of the Rule of Propertion in Aſtr9- 


19 z1e 4 


PROBE. I. 
By the Suns ſhadow , to find his herght. 


THe extent upon the Mean Line of Num- 
bers,from the length of the Rules ſhadow 
tothe height thereot ( held perpendicular to 


. | the Horizon ) will reach upon the Line of 


Tangents from 45 4. to che. Suns height re- 
quired, | | 
Probl. 2. The Suns preateFt declination, to- 
gether with his diſtance from the next Equinotti> 
all point berng known, to find his preſent declina- 
ton, | 

As the Radizs to the Sine of the Suns diſtance 


| from the next Equino&iall point ; ſo is the 


vine of the Suns greateſt declination to the 


Sine of the declination required. 
& 4 Probl. 
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Probl. 3. Fo find the right aſcention. 

As the Radine to the Tangenr of his diſtance, 
&c.ſo is the Co-fine'of his greateſt declinatior 
to the Tangent of his right Aſcention. 

Probl. 4. The Suns greate$t declination, t9- 

with hes preſent declination, being known, 
to find his right Aſcewnron, 

As the Tangenc of his greateſt declination 
to the Radirs, fois the Tangent ofhis preſent 
declination to the Sine of his righc Aſcen- 
tlON. | | 

Probl. 5. The elevation of the Pole, together 
with the Suns declination being known , to fin 
how long the San riſeth or ſetteth b:fore or afic 
the honr of ſix. | 

As the Co-tangent of the Elevation is to 
the Radirs; fois the Tangent of the Suns de- 
clination to the Sine of the aſcer/ronal dit- 
ference between the hour of fix, and the Sun 

riſing or ſetting. 

Probl. 6. To find the Suns amplitude. 

As the the Co-fine of the Elevation isto the 
Sine of the Declination; ſo is the Radizs to 
the Sine of the Amplitude, | 

Probl. 7, The Elevation of the Pole, the Sun 
greateſt declination , and his diftance from the 
wat Equinettial point being known, to findthe 
Amplitude. | 

As the Co-fine of the Elevation is to the 
Sine of the Suns diftance ; ſ0 is the Sine of the 
PS : Guns 
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(ns greateſt declination to the amplitude re- 


|quired- 
j| Probl. 8. hen the Swn xs inthe Equinottial, 


hy knowing the Elevation of the Pole , to findthe 


« [Suns height at any time aſſigned. 


' Asthe Radiz to the Coline of the Elevati- 

on ; ſo is the Sine of the Suns diſtancefrom fix 

iclock to the Sine of the height required. 
Probl.g. The Elevation of the Pole, and the 


. [declination of the Sun being knows , to find the 


ſans height at the hour of ſix. | 

As the Radizs to the Sine of the Laticude ; 
61s the Sine of the Declination to the Sine of 
the heighc required, 

Probl. 10, To find the Suns height at any teme 
ſigned. 

1. As the Radius to the Co-tangent of the 
Elevation ; fo is the Sine of the Suns diftance 
from fix, to the Tangent ofan Ark,which be- 
ing ſubtraCted out of che Suns diftance from 
the Pole, Iſfay again, 

2. As the Co-1ine of the Ark found is to the 
Coſfine of the reſidue of the Suns diſtance 
from the Pole ; ſo is the Sine of the Elevation 


|tothe Sine of the height required. 


Probl, 11. To find the time when the Sunwill 
be due Eaſt and Weſt. | 

As the Tangent of theElevation to the Ra=- 
dius; ſo-is the Tangent of the Declination to 


e | the Co-fane of the hour from the Meridian. 
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Probl. 12. To find the Suns height, whenk 
cometh to be ane Baſt and Weſt. 


'As the Sine of the Elev. to the Radius ; foi 


the Sine of the declin. to the height required, 
Probl. 13. To find the Swns Azinmth at the 
boar of fix- 
As the Co-ſine of the Elevation is tothe 
Co-tangent of the Declination 3 ſo is the Ra- 


dius to the Tangent of the Azimuth from the | 


North part of the Meridian. 

Probl. 14. The complement of Elevation, the 
Sens diſt ance from the Pole, and the complement 
of the Suns height being known, to find the Azi- 
wth. 

Having added the three given terms toge- 
ther, find che difference betwixt their half 
tum and the Suns diſtance from the Pole ; this 
done, the Proportions will be as followeth - 

1. As the Radius to the Co-line of the Ele 
vation ; fo is the Co-iine of the height coa 
fourth Sine - 

\.2, As thac fourth Sine is to the Sine of the 
halt ſum; ſo is the Sine of the difference to a 
ſeventh Sine, whoſe half diſtance towards 90 
d. will diſcover the Sine of an Arke, whoſe 
—_—— being doubled is the Azimmh 
you look for. 

Probl. 15. To find the hear of the day. 
Having added the three given terms toge- 
ther, as before find the difference betwixt _ 

, 
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halt fum and the complement of the Suns 
height : this done, the Proportions will be 


u] theſe, 


1. As the Radius to the Co-fine of the E+ 
levation ; ſo is the Sine of the Suns diſtance 
from the Pole to a fourth Sine. 

2. As that fourth Sine 1s to the Sine of the 


*|halt ſum - ſo is the Sine of the difference to a 


ſeven:h Sine,whoſe halt diſtance towards 90 4d. 
will diſcover the Sine of an Ark, whoſe com- 
plemenr belng doubled and converted into 
time, wil produce thehour required. 


W— 


Carp. VIL. 
Ihe uſe of the Rule of Proportion in Di= 
 alling, | 


Probl. 1. To make a dire Polar Dial. 


Aving ailigned a Line drawn in the mid- 
Idle of the Plane for the Meridian, . and 
another Line drawn parallel unto ir for ſome 
other hour, which may be deſcribed upon the 
Plane : I ſay, 

i. As the Tangent of that hour is to the 


| Radius; fo is the diftance of that hour-line 


from the Meridian to the height of the ſtile. 

2. As the Radius is to the height of the ſtile; 
ſo is the Tangent of any other hour, to the 
| diſtance 
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diſtance of the fame honr from the ſubftile. 

Probl. 2. A Meridian Dial. 

Having drawn a Line repreſenting part df 
the 1x: of the world towards a proper fide 
of the Plane,(according to bis {ituation either 
Eaſtward or Weſtward ) and aſſigned that 
Line for the hour of ſix, the Pr oportios wil fal 
Ont to be as in the former Probleme; tor, 

1. As the Tangent of any hours diſtance 
from 11x is to the Radius ; ſo is the diſtanceof 
the hour upon the Plane from the Hour-line 
of fix. to the height of the ſtile. 

2e As the Radias is to the height of the ſtile; 
ſo is the Tangent of any other hours diſtance 
from ſix, to the diſtance of the ſame hour from 
the ſubſtile. 

Probl. 3. Ar horizontall Diall. 

As the Radius to the Tangent of che hour 
given - fois the Sine of the Elevation to the 
Tangent of the hour-line from the Meridian. 

Probl. 4. A vertricall Diall. 

As the Radius to the Tangent of the hour - 
ſo is the Co-fine of the Elevation to the Tan- 
gent of the Hour-line from the Meridian. 

Probl. 5. A verticall Inclining Diall. 

Having found out the Elevation of the Pole 
adove the Plane, according to its inclination, 
the Proportion, will be this - 

As the Radius to the Tangent of the Hour: 
fo is the Sine of the Elevation above the Plane, 

Bo to 
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Probl. 6. A vertical Declining Dial. 

1- As the Raadru tothe Co-tangent of the 
Elevation : ſo is the Sine of the Declination 
tothe Tangent of the Subſtiles diſtance from 
the Meridian of the place. 

2. As the Radius to the the Co-fine of the 
Declination ; ſo is the Co-line of the Elevati- 
on to the Sine of the Stiles height above the 
Subſtile. 

3. As the Sine of the Elevation is to the 
Radius, ſo is the Tangent of the Deciination 


'| tothe Tangent of the Inclination of the Me- 


ridian of the Plane to the Meridian of the 
Place. 

4- As the Radius to the Sine of the Stiles 
height above the Subſtile : ſo is the Tangene 
of the Angle at the Pole comprehended be- 
tween the hour given and the Meridian of the 
Plane, to the Tangent of the Hour-lines di- 
ſtance from the Subſtile. 

Probl. 7. 4 Meridian Inclining Dial. 

1. As the Radius to the Tangent of the 
Elevation - ſo is the Sine of the Inclination to 
the Tangent of the Subſtiles diſtance from the 
Meridian. 

2. As the Radius is to the Sine of the Ele- 
vation -: fo is the Co-fine of the Inclination 
2 Sine of the ſtiles height above the —_ 

Il. $ 
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3. As the Co-fine of the Elevation is tothe 
Radius - ſois theTangenc of the Inclination, 
to the Tangenc of the [nclination of Meridi. 
ans. 
4. As the Radius is to the Sine of the Stiles 
height above the Subſtile : ſo is the Tangent 
of the Angleatthe Pole,ro the Tang: nt ot the 
Hour-lines diſtance from the Subftile. 

Probl. 8. A Polar Declining Diall. 

it. Asthe Rad*usto the Sine of the Decli- 
nation : ſo is the Co-fine of the Elevationto 


the Coline of the Ark comprehended berween 


the Horizon and the Subſtile. 
2. As the Radius to the Tangent of the 


Declination : fo is the Sine of the Elevation to 


the Tangent of the Inclination of Meridiang 
which being converted into time, ſheweh 
how many hours the Subſtile ought ro be pla- 
ced from the Hour-line of x2. 


3+ Asthe Radius is ro the Tangent of the 


hours diſtance from the Subſtile - fo are the 
parts of the height of the Stile, to the diſtance 
of the Subſtile from the Hour-line required, 
meaſured by a Sca'e of like parts. 

Probl, 9, A Declining Inclining Diall. 

1. As the Radius to the Tangent of Incli- 
nation to the Horizon - ſo is the Co-fine of 
Declination to the Tangent of the Ark of the 
Meridian of the place incercepted between the 


Horizon and the Plane, which being compa- 
'p 
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xd with the Elevation of the Pole, the di- 
tance of the Pole from the Plane may be there- 
by readily diſcovered, 

2. As theRadius is to the Sine of the De- 
clination from the Vercical : ſo is the Sine of 
Iaclination to the Horizon, to the Co-line of 
the [nclination to the Meridian. 

.3- As the Radius is to the Cosfine of Incli- 
nation to the Horizon : ſo is the Co-cangent 


- [of Declination to the Tangent of the Ark of 


the Plane intercepted between the Horizon 
and the Meridian of the Place, 


| 4+ As the Radius is to the Sine of che incli. 


nation to the Meridian : fo is the Tangent of 
the Poſes diffance from the PJanc,to the Tan- 
ue of che Subſtiles diſtance from the Meri. 
lan. 
5. As the Radius is to the Poles diſtance 
from the Plane - ſo is the Sine of the Inclina- 
tion to the Meridian, to the Sine of the Stiles 
height above the Subſtile. 
6. As the Co-fine of the Poles diſtance from 
the Plane is to the Radius : ſo is the Co-tan- 
gent of the Inclinacion to the Meridian,to the 
Tangent of the Inclination of Meridians. 
7. As the Radius is to the Stiles height a- 
bove the Subſtile : ſo is the Tangent of the 
Angle at the Pole,to the Tangent ot che Hour- 
lines diſtance from the Subriic. 
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The wſe of the Rule of Proportion in Get- 
graphie. | 


_ Probl, 1. Two places being propounded, which 


differ onely in Latitude, to find therr diſtanc,[% 


= A 7 den thetwo places are ſituate under 

the ſame Meridian, and upon the 
ſame fide of the EquinoGiall ; Subtratt th 
le ſer Latitude ont of the greater ; that done, the 


ye 
Fo 
2 


noC 


remainder is the diſt ance required. 
2. When one of the places propounded is 


As 
f'L 


fituate upon this ſide the EquinoRQiall,and the [Lat 
other upon that, and yet buth under the ſany ſhejr 


Meridian, as before © Add the two Latitudesn 
gether ; this done their ſum is the diftance re 
quired. 


Probl. 2. Two places, which differ onely in 
Longitude, being proponnded, to know their di |; 


ſtance. | 
1. When the Places are both of them ſicuat 


under the EquinoEiall : Subrraft the leſſa | 


Longitude out of the greater © this done,the rt- 
mainder 1s the diſtance required. 

2. When the places are ſituate under ſome 
paralſc] betwixc the EquinoGiall and oneof 
the Poles : Thez, as the Radins is ta the Co-ſine 

6 


rea 


if the common Latitude given : ſo is the Sine of 
half the difference of Longitude , to the Sine of 
.Jhaſf the diſtance. | 
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2e0-| Probl.3.Two places being given,which differ bath 


is Longitude and Latitude, to find their diſtance. 
1. When one of the places is ſituate under 


;,4|the Equino@iall, and the other towards one 


is 


|of the Poles - Then, As the Radins is to the Con 


ſne of the difference of Longitude : ſo is the Cg« 
fine of the Latitude given, to the Co-ſine of the 


diſtance required. 


id 2. when both places are without the Equi- 
ne 


noiall, and towards one of the Poles ; Then, 
As the Radius is tothe Go- ſine of the difference 
if Longitude + lo is the Co-tangent of the leſſer 


Be [Latitnde tothe Tangent of another Arke, which 
W Ibcing ſubrra&ed out of the complement of the 


ge 
li 


1, 


% 


rreater Latitade,if thedifferenceof Longitude 
beleſs then a quadrant, or added thereto if 
nore, their ſum or difference ſhall be the fite 
Ark ; then ſay, As the Co-ſine of the Ark found 


*[isto the Co-ſine of the fift Ark: ſo is theSine of the 
 [effer Lat. to the Co-ſine of the diſtance required, 


3- When both places are withour the Equi- 
notiall, and one of them ſituate cowards the 


* [North PoJe,and the other towards the South : 


ay thus, As the Radins is to the Co-ſine of the 
difference of Longitude -: ſo is the Co-tangent of 
me of the Latitudes , to the Tangent of another 


Arke, which being ſubtra&ed our of che other 
| H Latitude 


TOT 
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Latitude, and 90 d.added together, if the dif. 
ference of Longitude be leſs then a quadran; 
or added thereto it more, their ſum or diffe 
rence ſhall be che fifc Ark ; then ſay, As th 
Co- fine of the Ark found is to the Co-ſine of th 
Ark remaining © ſo is the Sine of the Latitnd, 
firſt taken,to the Co-ſine of the diſt ance requires, 
zf the fift Ark, was ſnbtrabted , or the comple. 
2nent of the diſtance , if added to the other Lati, 


Gay. IX. 
The uſe of the Rnle of Proporticn in Navi 
gation. 


PROBL. I. 
The Latitudes of two places being known, to ful 
the Meridional difference . 


| \W,V4 Hen one of the places is fituate under 
the Equino&ial,and the other with: 

.out; The degrees and decimal Minutes fount 
rpor theScale of equal parts at the point zwhere thi 
ofher Latitude 1s repreſented upon the Scaled 
Latitudes,are the Meridional difference requirtd, 
2. When one of the places have Southerly, 
and the other Northerly Latitude : Extendthe 
Compaſſes upon the Line of Latitudes , from the 


beginmng of that Line to the leſſer Latitude: tha, 


done, if you apply that exteut upon the ſame Lone, 
. andthe ſame way from the greater Latitude, the 
movable point will diſcover upon the Line of equ#l 
 parts,the Meridional difference deſired. 
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I 3, When both places have Northerly or 
Southerly Latitude : Extend the Compaſſes up= 
on the Line of Latitudes from one of the Latitudes 
to the other : this done , if you apply that extent 
from the beginning of the Line, the movable point 
a] pill ſhew you npon the Scale of Equal parts the 
«| Meridional difference you look for. 
| Probl. 2- The Latirudes of two places together 
| with their differ ence of Longitude being known, 
to find the Rumbe direiting from one to the other. 
| As the Meridional ditference is to the diffe- 
rence of Longicude ; ſo is the Radius to the 
Tangent of the Rumbe : And therefore, 

The extent zpon the mean Line of Numbers 
from the IMeridional difference to the difference 
lf Longitude,will reach upon the L*ne of T angents 
from 4.5 d. to the Tangent of the Rumbe. 

And zote here, that in this Pcobleme and 
the like , you may. make uſe of che double 
Scale, placed upon the Jaft Line of the Rule 
of Proportion , at the end of the Scale of In- 
'\ches - viz. (if need be) for the more ſpeedy 
redaFion of the Sexagenary Minutes of the 
Longitude into Decimals, & contra - to the 
nd you may by that means the more readily 
_ by them upon the Mean Line of Nums 

Is. 
"| Probl. 3. By both Latitudes and Rumbe to 
ar the diſtance wpon the Rumbe, 
4] As the Co-ſinc of the Rumbe to the true 
H 2 differ= 
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difierence of Latitudes +; ſo is the Radius to 
the diſtance required : And therefore, 

Extend the Compaſſes acroſſe from the Co- ſing 
of the Rumbe ( found upon the Line of Smes ) ty 
the true difference of Latitudes ( found upon the 
Mean Line of Numbers :) this done, »f you ap. 
ply that extent the ſame way and acroſſe from go 
de #por: the Line of Sines , the mevable point wil 

ſhew you upon the Alean Line of Numbers ( in 
Degrrees and Decimal Minmes) the diſtance 
required. 

Probl. 4, By both Latitndes and Rumbe, to 
find the diff erence of Longitude. 

As the Radius to the Tangent of the Runhb: 
ſo is the Meridional difference of the L- 
titudes to the difference of Longitude requi- 
red: And therefore, 

The extent upon the Line of Tangents from 1; 
d. to the Tangent of the Rumbe, will reach upm 
the Mean Line of Numbers from the Meridiondl 
difference of the Latitudes to the difference of 
Longitude required. 

Probl. 5, By both Latitudes and diſtance i 
find the Rumbe. 

As the diſtance is co the true difference of 
Latitudes - ſo is the Radius to the Co-fine of 
the Rumb - And therefore, 

T he extent upon the Mean Line of Numbert, 
from the diſtance to the difference of Latitudes, 
will reach npon the Line of Sines from go d. to rhe 
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Probl. 6. By one Latitude , Diſtance, and 
Rumbe, to find the other Latitude. 

As the Radius to the Co-fine of the Rumb: 
ſo is the diſtance to the true difference of La- 
titudes - And therefore, 

The extent upon the Line of Sines from g0 d. 
to the Co-ſine of the Rumbe, will reach upon the 
Mean Line of Numbers, from the di(Fance to the 
tre difference of Latitudes. 

Probl. 7. The Latitudes and difference of 
Longitude of two places being known,to ſail by the 
great Cercle fram the one to the other. 


In the Triangle ABC, ler A repreſent S, 
Ehrifophers, C the Lizard, B the Norch Pole, 
A B the complement of the Laticude of S.Chri- 


fophers, viz. 74 d, 30 m, BC the comple- 
ment of the Latitude of the L:1zard, 40 4. 0 9. 
and A BC thedifference of Longitude, 68 4: 
302%, Now therefore to ſteer a courſe from A 
to C alongft the Ark AC, proceed thas : 


I, By the 24 and 25 Problemes of the fife 
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Chapter find the fide AC, as alſo the Angle 
_ AandC. | 

2, By the22 of the ſame Chapter find the 
perpendicular B f,-cutting the.iide AC, at 
right Angles. | 

| c By the $8 of the ſame diſcover the Angle 

ABI, andby theg the fide A I. 

4+ Leſſening the Angle A BI, two, five, or 
ten degrees, as you ſhall fee cauſe (for example, 
by the Angle ABD) by the knowledge ot 
the Angle D BI, and of the fide BI, find by 
the 11,12,and 13 Problemesof the ſamegCha- 
pter, the Baſe B D, the {ide D I,and the Angle 
BD 1; and ſo proceeding to do the like at the 
points EF G and R,you may thereby diſcover 
the ſeveral diftances betwixc point and point, 
the ſeveral Latitudes at thoſe points, and the 
ſeveral Angles, according to which you are to 
direC your courſe : For art firſt, from A you 
are to ſteer according tothe Angle B A 1, until 
you ſhall have failed ſo many Leagues as an- 
ſwer to the diſtance betwixt A andD - and 
then from D, according to the Angle BD 1, 
untill you ſhall arrive at the point E, accor- 
ding to the number of Leagues that DandE 
are diſtant the one from the other : and fo 
conſequently of the reſt in their order, untill 
you fhall attain the point 7, from whence you 
are to ſteer full Weft towards C, the Angle 
BI GC beipg a right Angle, &c. os 
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The uſe of the Rule o f Proportion inthe 


gaging of Veſſell, 


Probl. 1. The true content of a ſolid Meaſure 
being known, to find the Gage-point of the ſame 


Meaſure. 


: Gage-point of a ſolid Meaſare is the 
4 Diameter of a Circle, whoſe ſuperficiall 
content is equail to the 1olid content of the 
ſame Meaſuce: ſo the ſolid content of a Wine- 
r [gallon ( according to Wincheſter meaſure ) 
+ [belong 231 Cube-inches, if you conceive a 
Circle to contain ſo many inches, you ſhall 
find ) by the 4o Probleme of the 5 Chapter ) 
the Diameter thereof to be 17. 15 : For 

As 1is tot. 273: ſois23 1 to 294. 1, whoſe 
Square-root ( by the 12 Probleme of the ſame 
Chapter ) zs 17. 15, the Gage-point of Wine - 
meaſure. | 

Thas likewiſe may you eaſily diſcover the 
Gage-point of Ale-meaſure, an Ale-gallon 
(as it hath been of late diſcoyered ) contai- 
ning 288 Cube-inches : For, 

As 1 is to 1.273 : ſois 288 to 366, 7, whoſe 
Square-rort is 19, 15, the Gage-point of Ale- 


meaſure. 
H4 And 
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And ( indeed ) 28g Cube-inches ſeem to he 
the moſt probable content of an Ale-gallen, 
being the {xt part of 1528, which is the num. 
der of Cube-inches concained in a Cube-toar, 
For ſo{ according to that account ) a Cube. 
foot contains juſt fx Gallons, and the Gage- 
point of Ale-meaſure ( by reafon of the ſoile 


'and waſt )) exceeds that of Wine-meaſure juſt 


two Inches. | 

After the ſame manner alſo may you dif: 
cover the Gage-poiat of any forrain Meaſure 
whatſoever, and afterwards by thac mean; 
come to the knowledge of the true content of 
cheir Veſfell, according to the Meaſures uſed 
amongſt them, as will plainly appear by that 
which ſhall hereafter be taught for the diſco- 
very of the Contents of Wine and Beer veſlel 
according to the Engliſh meaſures. 

Now from that which is aboveſaid doth ne- 
ceſſarily follow this Corollary : When the Dia- 
meter of a Cylinder in Inches is equal to the Gage 
point of any meaſure ( given likewiſe in Inches) 
every Tnch inthe length thereof contains one Inte» 
ger of the ſame meaſure : So jn a Cylinder ha- 


ving 17.15 Inches diameter, every Inchin |: 


the length thereof contains one intire Wine- 
gallon - and in another having 19, 15 inches 
Aiameter, every Inch thereof contains one 
Ale-gallon &c. | 

Probl. 2. 17 a Wine or Beer veſſell, the Dit 
_ weners 
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Gaging of Veſſel. 
meters atthe Head and Bongue being known, tp 
fnd the equated Diameter, 

Extend the Compaſſes upon theLine of In- 
ches from the Diameter at che Head, to the 


« [Diameter at the Bongue : then applying that 
- [cxcent from the begining of the ſame Line, 


and obſerving there the difference berwixt 


Jthe two Diameters, ( one of the points remai- 


nivg till fixed ar the beginning of that Line ) 
clote the Compaſles ti! the other point may fal 
pon ſo many parts of the Gage: lie, as the 
lifference between the two Diameters a- 
mounts unto in Inches ; This done, and that 
xxtent applied from the Diameter at the Head 


[towards che Diameter at the Bongue, will 


auſe the movable point to fall upon the equa- 
td Diameter you look tor. 
Example, The Diameter at the head being 


* [18, 3 Inches, and that at the Bongaue 21-5 


Inches, I demand the equated Diameter. Firſt, 
extending the Compatles upon the Line of 
lacheg from 18. 3 Inches to 21.5. and then 
applying that extent from the beginning of 


the ſame Line, I find the movable point co fall 


upon 3. 2 Inches, viz. the true difference of 
the two Diameters : Now therefore if ill 
keeping one of the points of the Compatles 
fixed at the beginning of that Line, I cloſe 
them till the other point may fall at 3. 2 up» 
on the Gage-line, and after apply that __ 
| rom 
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from 18. 3 ( the Diameter at the Head ) thee: 
movable point will ac laſt fall upon 20. 54 Jneſſel 
ches, the equated Diameter required. And byþLi 
this means your Veſſel , which before was inffe 
part of an Oval form and irregularis now re-hall 
duced into a perte& Cyl:nder-. th 
Probl. 3. The Equated Diameter and length\be 

of a Wine or Beer-veſſel bemg given in Inches, tin 
find the content thereof in Wine-meaſure. like 
| The extent upon the Line of Numbers from jd 
17- 15 ( the Gage-point ot Wine-meaſare)to [bis 
the equated Diameter , being twice repeated ſels 
fromthe length, will reach to the contentin [he 
Wine-gallons. | he 
Probl. 4. To find the Content in Ale-meaſur.| 
The excent from 19.15 (the Gage-point d [tte 
Ale-meaſare )to the equated Diameter, being je 
twice repeated from the length, will reach to [1 
the content in Ale-gallons, 1 
Probl.5. Having the length and the two Diame ſilo1 
ters at the Head and Bongue , together with th [WC 
equated Diameter and Content of aVeſſel , out if [rol 
which ſs much and no more of the liquor ts drawn, [i0t 
that the fwper ficies thereof may cut ſome part |d 
of the Head ; to find the true quantity of the re- Thi 
mainder. OR.» tal 
Dedu& half the difference of the Diameters|g 

at the Head and Bongue, out of the diſtance |lit 
intercepted between the Bongue and the u- |jou 
perficies of the liquor, to the end you may [ded 
thereby 


IoNAP.IO, 
thejhereby diſcover where the liquor within the 
Jn-ſſefſel cuts the head,according to which draw 
bypLine with Chalk ( or otherwiſe ) upon the 
inflead ; then having drawn another Line pa- 
rejallel ro the firſt, and of like diſtance from the 
ther oppolite 11de of the Head, you have in 
rthibe middle of chat Head betwixt thoſe two 
[ines a Segment of the Veſſel marked out,and 
tewiſe two other Segments , the one above 
Mn ſud che other below thatmiddle Segment: after 
to his, taking the length of one of thoſe paral- 
e& ſels in Inch-meaſure, the equated Diameter of 
in ſhe ſuperficies may be thus found out upon 
he Rule, 
7 | The extent from the Diameter at the Head to 
of [ihe equated Diameter of the Veſſel,will reach from 
ng fibe /ewgrh of one of the Parallels to the equated 
to [Piameter of the ſuperficies. 
Then having Ted (by the 2 Probleme 
z« [foregoing ) the eqvated Diameter of thoſe 
# [wo other equated Diameters, find ( by the 10 
of [froblemze of the 4. Chapter) the Mean propor- 
z, |lonal between that third equated Diameter 
t |ind che diſtance between the ewo Parallels - 
z- [This done, makeuſe of that Mean proportio- 
nl, as an equated Diameter of the middle 
|&gment, and then finding by one of the two 
laſt Problemes (according to the queſtion pro- 
pounded) the Content thereof in Gallons,&c. 


y ddutt that Content out of the' whole Con- 
fl. | cent 
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cent of the Veſſel : All chis performed, win 
the Veſſel is above half full, the Content of thalpe: 
middle Segment and half that remainder bely i 


ing added together, is the Content you lod . 
for- But, when the veſſel zs not half full, halſher 


that remainder is the content deſired. ” 
_ - me 
_ 

C A P. - 4M | 

The uſe of the Rule of Proportion ind 
Military Orders. = 
Probl. x. Azy number of Sonldiers being pre 5 


prunded, to order them into a ſquare battail 
of men, 


Ind ( by the 12 Problezue aforegoing ) tht|gr 
ſquare-root of the number given : For,|ſ# 
look how much that root ſhall happen tobs|is 
ſo many Souldiers ought you to placein 
Rank, and ſo many likewiſe in File, to'malt|th 
a ſquare Battaile of men. pl 
Example, Let it be required to order 573|be 
Souldiers into a ſquare Batcaile of men 3 tht| 
Square-root of that number is 23. 94 : and|in 
therefore you are to place 23 in Rank, andal| al 
many alſo in File - For Fra&tions are not| ts 
confiderable in queſtions that concern 6/- 
tary Ocders. | vi 
Probl. 2. Any number of of Sowldiers being F 


propannde | 


HNBAP.Ti, Military Orders. 13 
wh pounded,to order them into a double Battaile of 
thajmer : viz. which may have twice ſo many in Rank, 
 belu in File, | 
lod} Find out the Square-roor of half the num- 
halſher given - for that root is the number of 

Suldiers to beplaced in File: and ſo many 

more ought to be placed in Rank, to make up 
—|double Battaile of Men. 

Example, 1342 Souldiers being propoun- 
 jx(ded to be put into that order : 1 find 26, &c. 
to be the Square-root of 671 ( half the num- 
ber propounded ) and thereupon conclude 
1+ [that 26 ought to be placed in File, and 52 in 
4, |Rank,to order ſo many Souldiers into a dou- 
ble Battail of men. 

Probl. 3. Any number of Souldiers being 
the| giver, to order them into a quadruple Battail viz. 
or lſnch* as may have four times ſomany in Rank as 
by lin File, 
in| Here the Square-root of che fourth part of 
ke] the number given will ſhew the namber to be 
placed in File, and four times ſo many areto 
73| be placed in Rank. 
the] So 2048 Souldiers being offered to beput 
nd] into that order, 22 areto. be placed in File, 
a|and $8 in Rank, For, the fourth part of 2048 
ot] ts 5x 2, whoſe Square-root is 22, &c- 
ji-| probl. 4. Any number of Souldiers being 
gives, together with their diſtances in Rank and 


File to order them intoa Square Battail of ground- 
Extend 
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Extead the Compaſſes upon the MeanL ineg 
Numbers, from the diſtance in File co the dj, 
ſtance in Rank - this done, and chat exten 
applyed the ſame way, and upon the ſany 
Line from the number of Souldiers propoun- 
ded, will cauſe the movable point co fall up: 
on a fourth number, whoſe Square-root ap- 
pearing at the ſam: point upon the Great Line 
of Numbers ) is the number of men to be 
placed in File - by which it you divide the 
whole number of Souldiers,the Quotient will 
ſhew the number of men to be placed in Rank; 
Example, 2500 men are propounded toe 
ordered into a ſquare Battaile of ground, in 
ſach ſort that: their diſtance in File being - 
ven foot; and their diſtance in rank three foot, 


the ground whereupon they ftand may 


be a juſt ſquare : To reſolve this queſtion, 
extend the Compaſſes upon the Mean Lineot 


Numbers downwards from7to3:then(becaulc |, 


the fourth number co be found in all likeli- 
hood will confift of four figures ) if you ap- 
ply that extent the ſame way from 2500 in 
the firſt part of the ſame Line, the movable 
point will fall upon the fourch number you 
look for, where alſo you may obſerve 3 2, &c. 
upon the ſecond part of the great Line of 
Numbers, which are the number of men to be 
placed in File; again, if letting chat point of 
the Compaſſes remain fixed there, you _ 

caem 
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I1s 
them till the other point may reach crofle- 
wile to 1 at the beginning of the firſt part of 
the ſaid Great Line of Numbers , that extent 
being applied the ſame way (viz. downwards 


and acrofle) from 2500 upon the ſame great 
.[Line, the movable point will fall near 76, &c, 
.|which arc the number of Souldiers to be pla= 


ced in Rank. | 

Probl. 5. Any Namber of Souldiers being 
proponnded , to order them in Rank and File ac- 
tording tothe reaſon of any two numbers grven. 

This Probleme is reſolved much after the 
lame manner that the laſt was ; For, 

As the proportional number given for the File 
is to that given for the Rank, : ſo ts the number of 
Souldiers to a fourth number, whoſe root u the 


[1mber of men to be placed in Rank,, by which if 


jou divide the whole , the quotient 1s the number 
tobe placed in File. 

Soif 2500 Souldiers were to be martialled 
in ſuch order, that the number of men co be 
placed in File might bear ſuch proportion to 
the number of men to be placed in Rank;as 5 
bears to 12 - I (ay then, az 5 is$0 12, ſols 
2500 to another number , whoſe root is 77, 
&c. viz, the number of men to be placed in 
Rank, by which if the ſame 2500 be divided, 
the quotient will be 32, &c. the number of 
men to be placed in File. 
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The ſe f the Rule of Proportion in 

queStions that concerns Intereſt and An. 
wnties, 


Probl. 1. 4 ſumnme of Money beeing far 
born for a certaine time, to find how mitchit 
will be augmented at the expiration of the ſam 
time, acconnting Intereſt upon IntereFÞ accor- 
ding toacertainrate proponnded. 


© Sn extent upon the Line of Number 
_ 4. from 100/:to the aggregate of 100 /. and 
| the rate added rogether, being repeated the 
fame way from the ſum given, to many time 
as there are years in the queſtion , will at lat 
cauſe the movable point co fal upon the Prin- 
Cipall increaſed with the Intereſt, according 
to the forbearance and rate propoundcd. 
Example, I delire to know how mach 273 
l. being forborn for 5 years wil be increaſed 
at the expiration of thoſeryears according to 
Intereft upon Intereft, and the rate of 81. per 
centurs.Excend the Compaſſes upon the Great 
Line of Numbers from 100 to 108: This done 
if that extent be repeated five times from 273, 
the movable point will at laſt fall upon 402. 


1 ( viz, 402 1, 25) the Principall augmente! 
: wit 


\P.I2.  Angyurties- 


hye years. 


time to come, to finde what it ts worth in ready 
Money. | TE | 
This is the verſe of the laſt : for here, if 
you apply that excent backwards from the 
number propqunded, fo many times as there 
are years in the queltion, you thall have your 
d:fire. | | | 
Example, 402 1. 25s. being due at the end of 
ive years yet to come, I delire ro know how 
nuch char ſumme 1s worth in ready money 
iccording to the rate of 8 /, per centum + Ex- 
tend the Campalſes from 100 to 108 , as be- 
tore - And then, if you apply that extent five 
times downwards from 402. 1, the movable 
point will at laſt fall upon 273 /, the value of 


[402+ 1, In ready money- 


Probl. 3. A yearly rent or Annnity being for 
born a certain number of years, to find what the 
arrearages thereof will amount unto according to 
any rate propounded. | 

Firſt diſcoverthe Principal that anſwers to 
the Rent or Annuity in queſtion , then find 
unto what ſumme that Principal will be aug- 
mented (according to the given rate } at the 
end of the term propounded ; This done, it 
you ſubtraR the ſame Principal our of that 
{1mme, 


| , 17 
with the Intereſt for the forbearance of thoſe 


Probl. 2- A ſumme of Money being dne at & 
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ſumme, the remainder is the fumme of the ar- 
rearages you look for. 

Example, a Rent or Annuity of 12 /. per as- 
2112 being torborn 16 years,what will the ar- 
rearages thereof amount unto, they being 
conceived to increa ſe ( as thry grow due) at- 
ter the rate of 8 /. per centam ? Here firſt, to 
find the Principal that anſwers to 12 /. fay 
thas ; Tf8/. hath 100 J. for his Principal, 
what ought 12 /. to have for his? the anſwer 
will be (by the 4, Probleme of the 4 Chapter) 
i150/, Having thus diſcovered the Principal 
of 12 4. viz. 150 1. I find( by the firſt Problem: 
of this Chapter) that the ſame 150 /. being 
forborn 16 years will amount ( after the rate 
of 8 /. per centum) to 513.9.thatis 51317. 18s, 
Now therefore ii 1 dedu& 1507. (the corre 
ſpondznt Principa! to race Annuiry given) out 
of 513.7. 185. the remainder, viz, 363 l. 185. 
ts the ſumme of the arrearages required. 

P:obl. 4. A yearly reat or Annuity being pri- 
pounded, to find what it 55 worth 1 ready money. 

Firſt find what the arrearages thereof a- 
movnt unto ac the end of the cerm propoun- 
d<d,and then what thoſe arrearages are worth 
in ready money, which hall likewiſe be the 
required price or vajue of the Rent or Annui- 
ty propound:d, 

Examp!/c, What may a man which is deli- 
rous to lay out his money after the rate of 84: 


per 


q al 


— 
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per centums afford to give for a Leaſe of 12 /. 
per annum, that hath yer 16 years in being 7 I 
tind (by the laſt Probleme ) that the arrea- 
rages of 12 /, per am7um , being forborn 16 
years,amount then unto 363 /. 18 5.0r 363.9, 
and | find likewiſe ( by the ſecond Probleme 
aforegoing ) that the ſame 363 / 185. is 
worth in preſent money 106+ 2, or ( which is 
all one ) 106/. 4s. Iconclude therefore that 
the value of the Leaſe pop:.undcd ( at the rate 
of 8 /. per centum) 1s 106 /, 4.5, 

Here, when the term of the Annuity begins 
not preſently,but after certain years to come, 
tind what the arrearages ftorborn for all thay, 
time are worth in ready money. | 

Soin the example laſt premiled, if the An- 
nuity of 16 years were not to begin till afcer 
the expiration of 5 years, in this caſe you are 
to enquire what the arrearages ( viz. 363 /. 
18 5.) being forborn 21 years, are worth in 
ready money, which you ſhall likewiſe find 
(by the ſec:1nd Problewe before cited ) to be 
72. 3, which being reduced is 727. 65. the va- 
lue of the Leaſe r: quired, 

Probl. 5. A ſunme of Money being propoun- 
ded , to find what Amunuitie (to continue any 
number of years, and according to any rate given ) 
that ſumme will buy. 

Take any Annuity at pleaſure, then find 
| I 2 the 
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the value of that Annuity in ready money: 


_—_ done, the proportion will be as follow. 
cn 2 


As the value found ts to the Annuity taken; ſo 


7s the ſumme given to the Annuity required. 

Example, What Annuity ( to continue 16 
years >) will 1205 /. deſerve , fo that thepur- 
chater may gain after the rate of $ /. per cen- 
tum? Here firitI take 127. per annum to con- 
tinue 16 years, and find the value thereof in 
_ ready money iby the laſt Problexze) to be 106, 
2,0r 106 1. 45.1 fay therefore, 

It 106 2,give 127. per annum, 

Whar will 1205 /. yield ? Facit 171. 4pe 


amum , which bcing reduced is 171/.8s. ]_ 


conclude therefore, that x71 7.8 5. is the An: 


nutty (to endure 16 years) which 1205 /. |. 
doth deſerve, after the rate of 8 /. per cer- | 


1 
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| The Uſe of A Gauge-Rod, by the 


ſame AuTtmros, 


TJ oc Gange- Rod being three foot in 
fl hg; length, hath four Scales deſcribed 

2 &75, upon it : The firſt js an ordinary 
'' ſcale of /nches numbred by the fi- 
gUres, I, 2, 3, 4» &c- t036, andevery /nch 
divided into ten parts, atiec the uſual man- 


| ner, which ten parts are hereafter (for diſtin- 


tion ſake ) more particularly called Terrhs. 


| The ſecond(it you turn the Rod cowards you) 
| is another ſcale uf equal parts, thus framed, 
' v12,, by dividing each feven Inches into ten 


equal parts, untill that whole Scale be 
throughout ſo divided 3 And ( that done) ic 
ſeems to be nothing elſe, bur another Scale of 
Inches of a leſſer volume, and without figures; 
And each of thoſe lictle [zches is again tubdi- 
vided into leffer parts, in like ſort as that 0- 
ther Scale of Tnches is ſubdivided : The third 
(fill curning the Rodtowards you,as before) 
is a Scale ot Wine-meaſure, firit divided into 
great parts, repreſenting Wine: gallons, and di- 
ſtinguiſhed by the larger figures, 1, 2, 3.& 4, 
ſet croffe the Rod, and then each of thole 

3 great 
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great parts ( or W/ize-gallons) areſubdivided 
into ten leffer parts, repreſencing che decimal 
parts of a Y/ine-galler, and each of thoſe parts 
again ſubdivided iato as many parts as quan- 
tity will permic : The fourth and laſt is a 
Scale of Ale-meaſure, divided into Ale-gal- 
lons, andatcerwards ſubdivid:d into decimal 
parts of an Ale-gallon ,) as that of Wine-mea- 
ſare. 

When the Content of a Veffel is required 
by the help of this Rod, proceed thus x 

I. Meaſure the length of the Veſſel! by the 
Scale of Inches, to the end you may know how 
many Inches it contains in length from head to 


head, 


2, Place the lower end of the Rod ( 1 mean, | 
that end thereof, from which you begin to account | 


the diviſions deſcribed thereupon ) at the lower 
fide of the head of the Veſſel, within the rimm 
thereof, cloſe to the head ; then ( applying the 
. Rod to the uppermoſt pars of the head) move the 
braſſe Cur for or Feroll , placed next that end of 
rhe Rod, ſo high or low, that the uppermoſt end of 
that Feroll may touch the inſide of the uppermuſF 
part of the Veſſels rimme , in ſach ſort that the 
ſpace comprehended betwixt the lower end of the 
Rod, and the uppermoſt part of that Feroll may 
contain the ( Diameter or ) largeſt breadth of the 
Peſſel at the head. 

3. Having let down the Rod into the Veſſe! 
| P11 


| | 
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at the Bongue ſo far, that the lower end 
thereof may ref upou the lower ſide of the 
Veſſel, and may ſtand ( perpendicularly, viz ) as 
upright as may be inthe Veſſel, fit and juſtifie 
the lower end of the other Feroll with the inſide of 
the Veſſel at the Bongue. + 

4+ Then taking out the Rod, ob ſerve aud count 
upon the Scale of Inches the tenths that you find 
comprehended betwixt the Ferells, and having 
counted as many tenths upox the other Scale of leſ- 
ſer Inches from the lower Feroll towards the 6 
permoſt, remove the uppermoit Feroll towards the 
lower, untill the lower or suward end thereof may 
cut the tenths ſo la} counted. 

5- All this performed, the lower or inward end 
of the —— feroll ſheweth bow mmch each inch 
of the veſſells length contains Gallons, and parts 
of a Gallon, that 15 to ſay, upon th: ſcale of Wine- 
meaſure, the Gallons,and parts, according to that 
meaſure, and upon the ſcale of Ale-mealture, the 
like according tothat : And therefore if you multi- 
ply the Gallons, and parts ſo found, by the number 
of Inches contained in the length of the veſſell, the 
reſult or produtt will give you the content jou 
look for. 

Example. Admit the Veſſel propounded 
happens to be 32 Inches long, and theupper- 
moſt end of the lower Feroll to cut rhe Scale 
of Inches at 21 Inches and a halt, being the 


( Diameter,or ) breadth of the head, andthe 
I z ___ lower 
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lower end of the other Feroll to cur the ſame 
Seale ar 2 4 Inches and a halt, being the ( Di. 
ameter,or) breadth at the Bungue - In this 
Cate, I fina upon the Scale of Inches 50 tenths 
to be compreherd<d upon that ſcale, berwixt 
the two Ferulls; and theretore counting 30 


zenths upon the ſcale of licele Inches trom the | 


lower Feroll. towards the other, it unto that 
point I bring down the lower end ol che up. 


permoſt Ferol,that end upon the (cale 0i Wines 


meaſure will cut 1 Gallon, 907 parts ot a gal- 
lon : Now therefore to tind the content ot the 
Veſlcl in Fize- meaſure ( the length of the Vel- 


ſe] being 32 Inches ) I multiply 1. 907 by 32, | 


and the produd is 61+ 024-that ls 61 gallons, 
and 024 parts of a gallon in Wine- meaſure.” 

The ſame direfion ſervs tor the due tinding 
out of the Content of a Veſjel according to 
Ale-meaſure, it inſtead of the Scale of Wine- 
meaſure you uſe that of Ale-meaſure - Andilo 
in the ſame caſe, that Veſſel in Ale- meaſure 
will contain 49 Gal!on+ : For the Jower end 
of the uppermoſt Ferol cuts one-Ga}lon , 532 
partes ot a Gallon , which being caſt up as 
In the caſe of Yine-meaſure, the reſult will be 
49 Gallon:, 024 parts of a Gallon. 


An 


padAa 8899089999492444388 


An Appendix 


Concerning the Meaſuring 
OK. 
Gaugeing of Veſlel. 


By ]. NEWTON. 


H—_—_— 


| PROP. I. 
find the Content of aVeſſel inCubic Inches. 


Hat the Content of a Veſſel may be 
[£ known, the form or figure of the Veſſel 
muſt be agreed on; This few or nonedeny to 
dein the torm of a perfect Sphzroid, with the 
wo ends <qually cut off : Now a Sphzreor 
$pheroid containeth two third parts of a Cy- 
linder, having the ſame Icngth and thickneſs; 
and therefore the ſolid convexitie between 


the other wi.hout touching it, and having the 
ame center and height is equal to wo third 


| [parts of the difference of thoſe two Cylinders, 


2s our Engliſh Archimedes Mr. Henry Briggs 
hath fully enough ſhewed in his Arithmetica 
Logarithmica , from theſe grounds and prin- 
ciples. The 


wo Cylinders, one within the Sphzroid, and . 
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The Diameters of a Veſſel at the Head and 
Bongue, with the length thereof given in feet 
or Inches, the Content in the ſame meaſure 
may be readily enough found in this manner 
es Mr, liam Onghtred hath ſhewed in the y 
Chap. of his Cercles of Proportion. 
I. By the Diameters find the ſuperficial C one 
rent of the Circles in feet or Inches. : 
2. Then add together two third parts of the 
ſuperficial Content of the greater Circle, and on þ, 
third part of the leſs. 
Laftly, Multiply the aggregate by the length, 
the produtt ſhall be the content of the Veſſel in- | 
guired, [ 


EXAMPLE. h 


Let the Diameter of a Veſſel 
Act the Bongue be 32 
Ac the Head be A, lnches, , 
And let the length of the Veſſel be 40 In- n 
ches. | | | 
The ſuperficial Content of a Circle, who: 6 
Diameter is 32 Inches, by the 35 Probl. of the 
5 Chap. is 804. 249. For, C 
As 1 isto .7854, fo is the ſquare of 32t0|, 
$04- 249, the ſuperficial Gontent in Inches: |, 
Ln like manner the ſuperficial Content of 
Circle, whoſe Diameter is 18 Inches, Is 254 
469: | 7 IV 
Two thirds of $04. 249,the greater is 536: 
IGG. > > wa 
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and] One third of 254. 469, the leffer is $4. $23. 
feet] The Summe is 620: 9$9. 
are] Which being multiplied by the length 40. 
"i The Product "24839. 560. 

| Is the Content of that Veſſel in Inches. 


_ ONns | 


Was ProP. 2. | 
" Þ find the Content of a Veſſel in Wine- 
oh, gallons. 

) 


| *{]*'He Content of a Veſſel in Cubic Inches 
being thus found, to find the Content of 
the ſame Veſſel in Gallons cannot be difficult, 
he Content of a Gallon in Cubic Inches be- 
ng alſo given. 
And cur Engliſh:Gallon is underſtood to. 
be either in Ale or Wine-meaſure , and our 
Vine-gallon is without much contradiction 
uppoſed to contain 231 Cubic Inches. If 
therefore it be required , to reduce the Con- 
ent of a Veſſel given in Cubic Inches, to the 
Content thereof in Wine- gallons ; Divide 
Olhe Content given by 231, the number of Cu- 
* (ic Inches in a Wine-gallon , the quotient is 
e Content inquired. 


[n- 


ofe 


the 


by Example, Lec 24839-56 the Content of a 
[Veſſel in Cubic Inches be divided by 231, the 
quoLIent 


97 
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quotient 107. 52, is the Content thereof jn 
Gallons. 

This method of Gaugeing, is as exat 
as thar propounded by our Author «f 
this R#/e of Proportion, and may be made al- 
togzther as ealie, if a Table or line be mad; 
ſhewing che ſuperticies of a Circle in Gallon 
and parts of a Gallon to every inch of a Diz- 
merer,or rather le: the third part of that Con-! 


tent beſet inthe Table for the Diameter] - 


the Head, and two thirds for the Diameter at 
the Bongue ; yet to the intenc that this me-! 
thod of Gaugeing may becompared with that! 


in the 10 Chapter,and alſo with that Gauge-| 
ing Rod of the fame Authors now annexedto| | 


chis Treatiſe, in the Table foilowing theres 


ſet down the whole ſuperficial Content of a| | 


Circle in Wine-gallons, as alſo one third 
part, and two third par's of the ſame Con- | 


tent, whoſe uſe we will explain in the Exam-| | 


ples following. 


i 


CC IIa et nee com. 
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" -: 


A TABLE for the Gaugeing of 


© rn rr tr 


Wine-Veſlels. 


aches | - whit 


Conrear | 


gr "7 "Diken + 


42: 
12 
13 
114 
| [x5 


Oe4 11 
par 
0.576] 
0.966 


o. 765 


I 6 0.870]. 


*7 


ft [I'S 
il ng 
[- 20 1-300] 


30 


O 983 
1.102 
1.227 


1 [1-499 
1.640 
+04 
1.958 
12-125 


©. 191 of hy 


1008 290] _ 
11310.329 
119| lo. 367 
125j0. 409 
FERENT 


Difers 


2410.274] 48 


52 


[0-385] 59 


60 


z3egi0] 66 


70 
i, 


5, 


7M 298] 17 
24479 
2 660 


2.859 
3-060 


II12 


— 


532 [114 
601. 652 120 
[24 
128-. ; 
SES. 


3I 
32 
- 135 


134 13-930 


35 [4-165] 


3,207 
3:48 2 
4-703 


23411.358 NY 


{I39 
1.42 
[146 
1590 | 
Wy 186 ; 


| 


<ul 220 n 


| 
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. whole 


—_ | 
Content 


| Differs 


4655 


4-910 
171 


37 
- 


36 p 406 


| 


241 


249 


255 


= 


Head | 


i one e third 


Differ : Buog 


[ewo thirds 


| Differ: 


+591 
1.636 


261 1-723 
269'1 +813 


_ 2. 936| 160 


"Ml 3+ 102 


pos 


<« 3-272 


893.525 


170 
7,3-447|174 


179 


{40 [5-440 


5*7T5 
5 998 
14.3 [W 

6.582 
6.885 


275 
283 
289 
295 
303 


1.904 
2-000 
2.095 
2.194. 
2.294 


9213-809 
" 
96 
98 
I'OI 


4+190 
4+ 398 


184 


4 000[188 


192 
196 


4 5 58120: 202 


46 7-194] 
47 [7eSH1, 
485 [7.834 
49 | +163 
50 1|8-5U0 


309 
317 
323 


2.396 
2.503 
2.610 
3292-721 

33" , B32 


10514+795 
105|5-007 
107|5-220 


5+442 


IT2 


1206 
210 
214 
219 
224 


SI poten 
$2 [9-194 
53 [9-551 
54 19-914 
55 119 285 


345 
351 
397 
363 


574 


2-947, 
3-064 


5 
2-304 


4.28 


1 = .095 


117 
r1916 $50 
12116 609 
123[6-85 6 


BE: 


[228 


239 
243 
247 


56110-662 
5711 1-046 
5811-437 


60 [1 12. . 240 


$9 (I1 B35] 


SI 
334 
395 
398 


3-554 
3-6S 2 
3-012 
3-945 
_40514-9791 


33518 


I 25[7+i28' 
I 25 7-594 


132 


2.7 


131 7-62 4| 
7. Hut 


'2J | 
257 
263 
265 


27" | 


_—— 


cor, 
1 'E% AM» lhe! 
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1 EXAMPLE, 


Let the Diameter of a Veſſel at the Bongue 
be32 Inches, and the Diameter ax the Head 
18, then will the Equated Diameter accord- 
ng to Mr. W:zgate be 27. $0, and the Wine- 
al:ons and parts anſwering to 27 Inches 80 


[arts of an Inch by this Table are 2. 628, 


hich being multiplied by 40 the length of 
he Veſſel, the Produtt r05. 12 - whereas the 
Content of the ſame Veſſel according to Mr. 

0ughtred was before found to be 107.52, that 
b two Gallons anda half more fere. 


| 


| 2 EXAMPLE, 


| Let the Diameter of a Veſſel at the Bongue 
e245, and the Diameter at the Head 21. 5 

inches - Or, : 

| The third of the Circle according? wada 


ko the greater Diameter 24. 5, is 


One third according to the leſs 21.5, is 


0.524 

Their Summeis 1.885 

The length of the Veſſel 32 
The Produ& 60.320 


Whereas the Content of the ſame Vefie) ac=- 
cording to Mr. V;»gate was before found to 
be 61. 024, that is 704 parts of a Gallon more 
en by the other way of working. 


 PROP.3. 
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— 


— — 


Fe 132 | Gaging of Veſſell. 


PROP. 3. 
To find the Content of a Veſſell .iz Ale. 
Gallons, © : | 


He Diameter of a veſffeil at the Head 

and Burg with the length being given; | 
the Content thereot in Ale-gallons may 
be found by the former rules, it the quan- 
tity of an Ale-Gallon in Cubic-Inche 
be firſt determined, but of this rhere hath 
of late been much diſpute, and therefore 


tOgive the Reader and thoſe thar are concer- |4 
ned in the quantity of this meaſure all poſhble |U 
ſatisfa&ion, ] wil here ſet down what the Law A] 


N 


| 
' 
7 


- 
h 
tl 
a 


= = 


_ of our {and hath formeriy and doth till in ta 


this caſe command to be vb{e: ves. G, 
In the 5x Hes. 3. It was Enatted by the (of 


Lords and Commons in Parlament then al- Ba 
Ki! 


ſembled, that the Kings mea(ure ſhould bee 
made, (o that an Engliſh peny which is called 


c 


the Sterling, round with ut clipping, ſhould [oa 
weigh 32 grains of wheat well dried and ga- tt 
thered out of the middle of the ear, and 20 ſi 
pence make an Ounce, and 17, ounces make a ſa 
pound Troy, 8 pound a Gallon of Wene, and ſau 


8 Gallons a Buthell of London, which is ther 


eight. part of a Quarter, and according to{{ « 


theſe dire&ions was the ſtandard meaſures at [tt 


the Exchequer then made, and others from ſhe! 


then 


Ir 


Lle- 


ead 
'n, 
Nay 
an- 
hes 
ath 
ore 
er 
ble 
aw 
Lin 


the 
al- 
Yee 


ed 
1d 


ww 
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ed co be uſed and no other throughour the 
Realm of England, but what through the ig- 
[norance of arrificers or rather the deceitful- 
nefſe of thoſe that imploied them, Standards 
were made which did not exa&ly agree with 
[the Standard in the Exchequer, and therefore 
Anno 31 Edward 1. ths former Law was con- 
irmed, the Standards in all places of this Na- 
tion commanded to be broken,and new made 
according to the former dire&tion ; So like- 
wiſe 12 Hen.7.cap.5.and Anne 23 Hen.s. cap. 
4. Every Artificer of the craft or myſtery of 
Coopers fhall make the Veſſels for Beer and 
Ale, ſo that every Barrel for Beer ſhall con- 
tain 36 Gallons, every Kilderkin for Beer 18 
Gallons,andevery Firkin for Beer 9 Gallons 
of the Kings Standard Gallon. And that every 
barrel for Ale ſhall contain 32 Gallons, every 
Kilderkin for Ale 16 Gallone, and every Fir- 
tin for Ale 8 Gallons of the Kings Standard 
Gallon 3 And that no Cooper ſhall makeany 
ther Veſſel tor Beer or Ale to be ſold within 
his Realm, of any greater or leijer number of 
Gallons then is above-ſaid ; unlefle he ſhall 
auſe to be marked upon every ſuch Veſſel the 
rue and certain number of as many Gallons 
as every ſuch Veſſel ſhall contain, to the in- 


tent that every perfon may know the Content 


thereof;and theſe Statutes do tj] ftand in force 
K and 


133 


them exattly agreeing with them command- 
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and unrepealed , nay have from time to time 
been ſtil] ratified and confirmed; and there- 


fore the Gallon of the Exchequer js the onely | 
Standard Gallon of this Nation ; what other ' 
Gallons areinuſe amongſt us, are either by | 


privilege, as thoſe of the Company of Vint- 
ners, and Wincheſter mealure ; orelſe by de- 
ceitful and corrupt pra&ice ; amongſt which, 


that now remaining in Coopers-hall may 


well be reckoned, lince they are not onely 


commanded to make their Vcſlel by the Kings 


Standard, but to mark upcn them the true 


Content according to that Standard if at any 
time they make them otherwiſe : Beid s the 


—— — _— 


Quarts, by which your Ale-houſe keepers are 


bound to fell their Ale as well as Beer do ex- 
atly agree wich that Standard, as I can and 
do teſtifie upon mine own experience. 


So that there is but little, ifany thing at | 


all, tobe ſaid in defence of the Coopers-gal- 


: 
1 
| 


lon ; and yer the Brewers have nc great rea- | 


ſon to complain of any wrong or injuſtice | 


done :hem , though they pay Exciſe accord- 
Ing to the Standard in the Exchequer,and (ell 
by the Standard in C: opers-hall, becauſethe 
Commiſſioners for Excite may and do, by vir- 
tae of an At of Parlamcnc made 1649,Chap 
50. Article 34, give ſuch allowance to the 
Brewers for Filling & Leakage ,as reaſonably 
they can demand; and this Allogrance is no 
wales 


A ot _ kd WR yes gw town Rs =, aw wi fn ww A A ©. ac. oa am oo 


by 


re | 
C 
id 


at 
d- | 
ce | 
I. 
| 


wales given to the Ale-houſe-keepers, whopay 
the Exciſe, that I can be intormed of, but by 
| theover-mealurewhich they have in the quan- 
tity of their Barrel; & unleſs that ſuch allow- 


| ance be, they will pay Exciſe tor 36 Gaijlons, 
. | according to the Standard in the Exchequer, 
_| and irom the Brewer receive in faleable drink 


little more then 34 Gallons according to the 


| ſame meaſure: I can therefore ſee no reaſon 


for meaſuring our Veſſel by any other Gallon 
then this of the Exchequer, to which we are 
obliged by Law : And according to this 1 


| have theretore framed my Table and Examples 
| following, taking thetrue Content thereof to 


be 272. 25 Cubic Inches, as Mr. O-ghtred in 
his Circles of Proportion hath athrmed ; or 
rather 272 Cubic Inches juſt, as others have 
lately found by meaſuring of that Gallon in 
the Exchequer, which is the preſent Standard 
of this Nation. 
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A TABLE for the Gaugeing of 
| Beer and Ale-Veſlel. 


CO UREEELTINTTNY 


whole 


Oo — 


pn] Conrent | gs | —— ca Pig thirds! — 
(11 [0.350 60]0.110] 2010,232| 40 
I2 10-416] 660.135] 220.270| 44 
13 0.485; pay 24\0-333| 48 
14 j0-566; -810.188} 26 0.377] $2 
I5 5.540 8.410.216 2819.433| 56 
I 6 [0-739 *9(0.a00] ſp 492) 58 
I7 10834) 950.278) 3110.556| 62 
IS [0-936 10110-3I2| 33ſ0-624| 66 
I9 [1-042] 1070. 347 35-994 70; 
20 Ie1554 11310-3985] 3719-7701 74 | 
21 [1-273 118[0-424| 390.884] 78 | 
22 11.395! 12410.466 4 110.932 $2. 
23 [1-527 13010.509) 43|1.018] 86 | 
124 [1-663] 136105554) 45/1 108] go | 
25 11-805] 142\0.601] 47[1 202] 04 
26 |1-952 147]0-650 491-300 98 | 
7 2-IO5] 153,0-70] 5 1'11.402]102 | 
28 [2.264] 158[0,754| 52[1.508|12 
29 12,428 eg 55[1-618,110 
30 j12:5991 17010.866) 5711.733/114 _ 
312.775] 176|0.925 58|r.85 1[107 
32 [2-957 182 10.985| 60/1.971]120 
33 [3-144] 187]1.048| 62 2-097]124. 
34 [3-338{ 1941-112] 64{2.224|128 
135 2.538| 199\1-179| 66123591132 


PF 
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, 
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lnches _nhole | Differt | Heat | | Differe | Bang | Lamas 
36 [3+742] 205 36 68]2-495 136 
437 [3-953] 2111-317] 70 2.634140 
138 [4-270] 217]1-390] 72[2.750[144 
| 1139 | 4-392 222]1-464) 7412-928(149 | 
149 14-620] 228 1-540] _ 76.3 080 WE. 
41 4854] 234 ag 78|3- 235/156 | 
42 5094: 240 1-695 60 3*397 160 | 
ez 15-339] 2451-779] 8113-558|162 
44 [5-590] 2511-563] 8$8313-726| 166 
45_ 15-8471 252118949 85 3.99 170. 
46 [6.110] 263|2-033 $7 [4-066 [174 
47 (6-379| 2692-128] 89 (4-257 [178 
48 [6 653] 274]2e217] 91 |4.434)182 
\49 [6.933; 2860[2-311| 93 [4 622 1186 
50 [7-219! 28612. 496| 95 [4 812'199 
151 7-510 291|2-503| 97|5.006 |194. 
52 7.808| 298 2.602] 99'5,204 [198 
53 18-111} 303[2-793] 101]5.406 202 
54 j6 420] 30912-806| 103{5. 612 1206 
55 ($8-735] 31512.911! 10515-8922 210 
56 19-055 3 2013-018 106j6 036 [222 | 
57 19-381 |. 3263-127] 108(6. 2541216 
58 9.714 | 33313-2358 IIN 0.476 222 
59[10.051 337] 3-359} 1312/6.700 [224 
6010-395 344'3 465| 11416. 930 228 | 
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1. EXAMPLE, 


Suppoſe a Veſſel] whoſe Diameter at the Bung | 
| is in Inches. 22 | 
and at the Head in Inches. 18 


The length in Inches, 40 

The numbe!ts in this table anſwering to 
32 Inches at the Bung is x. 971 
13 Inches at the Head is o. 312 


— There ſurnme 2. 283 
Being multiplied by the length 40 
The content is 91. 320 


Or according to M. Wingate the Aquitated | 
Diameter is Inches. 27.8,and the whole ſuper- 
ficiall content of a Circlein Ale-Gallons an- | 


{wering to that Diameter is Gallons 2. 231, 
which being multiplied by 4othelength of the 
Veſſe],theprodudt 89.240 is the content there- 


of,2 Gallons: og parts of a Gallon leſs,then by 
the former way of working. | 


2, EXAMPLE, 


Let the Diameter of a Veſſel] at the Bung be 


Inches 24.5 
at the Head be Inches 21.5 
The lengch in Inches. 32 
Thenumber in this table anſwering to | 
24.5 Inches at the Bung is. 1.155 


er ET Ae 


2'1.5 Inches at the Head is O- 444 
] heir | 


Hoſt er- Lanes 


| Their ſumme 1-599 

| Being multiplied by che length 32 
The content in Gallons is 51-168 
Or according to M. Wirgate the equated 


| Diameter is Inches 23,6, and the whole Super- 


ficiall content of a circle in Ale-Gallons an- 
{wering to thac Diameter is Gallons, 1. 609, 
which being multiplyed by 32 chelength of the 
Veſſel,thepiodud 51.488 is the content there- 
of. 32 parts ofa Gallon more then by the for- 
mer way of working. | 

Theſe Examples we deem ſufficiert to iſſue 


| ſtrate the uſe of the Table, which b:ing made 
| according to the two beſt and moft generall 
received ways of Gauging, leave it to the dif- 


cretion of the Ingenious Artiſt to take that 
which ſurcth beft with his own liking. 


Wote that theſe Inſtruments are perfeiHy made 
in Braſs er Wood by Anthony Thompſon 22 


An Appendix, &c, 139 ""M 


_- rio cet RA AAA <p, <a es ara_— 


Books fold by Philemon Stephens at the Gil- 
. ded Lion in Pauls Church-yard. 


A Rithmetick made caſfie in two books, the 
. firſt book, containing a perfett Method of 
Arit;.metickh according to the common way, with. 
out dependence mnpon any other ciuthor for the 
grounds thereof. 89. 

The ſecond beok containing a perfetl Method 
of Artificial Arichmetick performed by Loga- 
rithmes, reſo/ving all Arithmetical Queſtions by 
Addition and Swbtrattion , with the Conſtrutt:- 
on ani uſe of the Line of Proportion , exhibiting 
the Logarithme of any number u#der x 00000. $0 

The Conſtruilion and uſe of the Logarit\me- 
tical Tables. 120. 

The Logarichmetical Tables , a»d Tables of 
Sines and Tangent, compoſed by Mr.Brigs, con- 
tralted by N. hoe, with their uſe in Geometric, 
Aſtronomie, Geographie and Navigation. $80. 

Theſe four books afore-named, done by Mr. Fd. 

Ingate. 

Rabdologia;The Art of numb ering by Rods, 
invented by the Lord Napier, explained for all 

forts of men, by Seth Partridge 129 
 Theuſeof Globes Celeſtial and Terreſtrial by 
Mr. Haes, Ezg/iſped by E.Chilmead, 80. 

Magnetis Reduftoriam , Theologicum 
Tropologicum ; in quo ejus novus verus & ſu- 
premus uſus indicatur. per $.#ard, 120% 


